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PREFACE. 


The present \irork on niod(*rn l)leacliing agents and 
detergents falls into fvvo divisions. 

In iiUMfiiist a review of the "old ami more recent 
oKfaenjue atreflts and n*,.thods is succeeded .by a de¬ 
tailed account ol thbse of modern.origin. Considerable 
space has been devoted to a description of the pro¬ 
perties of the various new bleaching agents ; and ir, 
view of the predominantly chemical character of the 
book, suitable consideration has been bestowed on 
chemical processes. 

In connec on with electrical bleaching an endeavour 
has been made to furnish a succinct account of the 
present state of the industry. 

The second division commerces with a general 
introduction, followed by a few particulars respecting 
the behaviour of various textile materials under the 
action of chemicals, thus affording a general idea of the 
methods by which detergents should be applied. Next 
follows a description of the chief .modern detergents, 
and of the various methods applicable to the elimina- 
t’on of stains. Due consideration has been given to the 
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behaviour of hydrogen jjeroxidc! aryi (ucyfienol towards 
coloured fabricfi. In addition the deterg(!nts 
properly so-called, tjie iniideni laundry prejiarationa 
hav(‘ received attention, since those eleaiisiiif; agents 
tiiav (re(|uently he em|)loyed in coniiectiou with the 
same jmrpose. 

MAX J50TTLKK. 

1 !I 08 .* 



CHAPTliB L 

OM) ANn NEW DMiAOHINO METHODS AND DLEACHINO 
ACif^TS. 

Iil,EA<JHINii A(jents for Wool .—The proper bleaching igoiits 
[or wool are ;* sulphur **110X110 or sulphurous anhydride 
[SO^), Sodium bisulphite or acid sulplnte (NallSO,), hydro- 
julphurous acid (H,|8204), hydtogau"peroxide sodium 

aeroxide (Na^O^) and potassium permanganate (KMnO^). 

The object ot bleaching sheep's wool is to change its 
yrellowish ting# to a pure white; and the expression “bleach¬ 
ing ’’ is applied only in its restricted sense in the case of wool 
Mid silk, namely, to the;^Qperation performed with the object 
af destroying the colouring matter in the fibre. 

Of the bleaching agents mentioned above, gaseous sulphur- 
jus hoid (sulphur dioxide) has long been used for bleaching 
wool, the others •'joing modern innovations. In one of the 
lewer .processes the yellow natural colour ot the wool is 
permanently removed by means of hydrosulphurous acid; 
whilst Thierry Mieg & Co. have devise^ a method of de- 
lolorising woollen goods with bisulphite more quickly, cheaply 
ind completely than hitherto practicable. ” 

There are now also several e^blished processes for bleach¬ 
ing wool with hydrogen peroxide. In accordance with the 
mportance of the subject we shall deal thoroughly, in a 
rabsequeqt chapter, with the bleaching of wool, both as loose 
ibre, y»rns and piece-goods, with sodium peroxide. , 
Bleaching with Permanganate .—Another agenff also em- 
jloyed.for wdol bleaohing is potassium permanganate, on 
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account of its oxKfising properties; and when this substance 
is used the addition of a little magnesium sulphate to the 
bath must not be forgotten in order to protect the animal 
fibre (wool or silk) from injury by the caustic alkali liberated ‘ 
by the decomposition of the permanganate. Since this 
bleaching agent is used for J1 kinds of textile fibres, whether- 
of animal or vegetable origin, it may not be out of place to 
elucidate, by means of chemical equations, the processes in¬ 
volved when suitably prepared fibres are bleached with 
potassium permanganate solution. The first reaction is ex¬ 
pressed by:— 

dKMaO,.+ imp - 2KOH -(• 2MnO,. Hp -l-^.30 

PotAssium Water Cauetic MauKanesc ' Oxy- 

permaii- potatih pt^'hy- gen 

ganate droxide 

manganese dioxide being precipitated on the fibre, from which 
it can be removed by treatment with dilute hydioohlorio aoid^ 
sulphuric acid, sulphur dioxide or hydrogen dioxide, in ao- 
cordance with the equations:— 

(a) MuO,, -H HpO, = MnSO, + H.p + 0; 

Manganese Sulphuric Manganous Water Oxy- 
dioxide acid sulphate gen 

(ftMuO., + SO., + HP = MnSO;+ HP; 

Manganese Sulphur Water Manganous Water 
dioxide dioxide sulphate 

(y) MnOj + Hp,^ -I- 2H01 = MuOL^ + + Oj. 

Manganese Hydro- Hydro- Mangan- Water ftiy- 

diox,ide gen chloric ous gen 

peroxide acid chloride 

The neutralisation of the caustic alkali by means of the 
magnesium sulphate is effected as follows:— 

■ 2 KOH -I- MgSO, = Mg(OH), -i- KjSO,. 

Caustic Magnes- Magnesium Fotas- 

potash ium sul- hydroxide slum 

I phate sulphate 

Perborates. —^The perborates are mentiODed mbtis eSpMiiidly, 
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booause by Ihei); aid it is possible to obtain pure solutions of 
hydrogen peroxide sidjabie for bleaching fine fabrics. 

Acid Sodium Percarbonate.—E. l^erck of Darmstadt 
patented a method of.making acid sodium percarbonate, 
which substance is used for medicinal and technical purposes, • 
and more particularly as a disinfeolant and forlthe production 
of hydrogen pei'oxide. 

Bleaching Agents for Silk. —The ordinary bleaching agent 
for silk is sulphur dioxide, tlK^u^h use is also made, for this 
purpose, of sodium bisulphite, potassium permanganate, 
hydrogen perojide, soditpn peroxide and barium peroxide 
(BaOj). In spite of its high price hydrogen peroxide plays 
an importantp^rt in the bleaijhing qf silk, being preferableito 
any other bleaching agent beoduse it does not corrode this or 
any other animal fibre, sin comparison jvith gaseous sulphur 
dioxide it presents tho additional advantage of giving a per¬ 
manent bleach. 

Mention should also bf made of a new process for bleach¬ 
ing silk, in which thd hitherto indispensable preliminary 
operation of sooviring the silk is rendered superfluous by adding 
glygprine (or alcohol, aldehyde or ketone) to the bleaching 
solution of hydrogen peroxide. It is also worthy Qf note that 
the old practice of bluing the animal fibres (wool or silk) after 
bleMhmg is now effected before that operation. 

Sodium peroxide and barium peroxide are chiefly used for 
bleaching tussah silk. In the case of permanganate the 
procedure is the same as for wool. c- 

• Bleaching Powder and Alkali Hypochlorites. —The most 
hnpbrtaat bleaching agents for ’vegetable fibres are bleaching 
powder ("ohloride of lime”) and sodium hypochlorite or tbe 
ooiMsponding potassium salt. * 

Bleaehing powder, Ca(^QQj [0a(0Cl)2 + CaOy, is a double 

salt of oaloiuip hypochlorite and calcium chloride. Of late.a 
•olid a&ble fortn of calcium hypochlorite has been put on Uie 



6 


hleachinr and detergents. 


market; and this new j)roduot contains 80-90 per cent, of 
active chlorine, as compared with the 34-36 per cent, present 
in ordinary commeroifi! bleachin" powder, only exceptionally 
fine grades of which yield as much as 42-46 per cent, of 
active dhlorine. ^ 

Sodium hypfjohlorita (NaOCt) and potassium hypochlorije 
(KOCl), the bleaching action of which is increased by Additions 
of acid, are usually employed along with hydrochloric acid, 
though of late this is frequgjitl/ replaced by acetic acid and 
even 4>rmio acid. > 

In cleaning anfi bleaching cotton the 61ire is first put 
through the "bowkint'” process consisting of a toeatment 
with alkaline cubstances (mostly lime an^ ha-d'resin soaps) 
and is then bleached with ble'aching powder, this operation 
bsing succeeded by “souring ” with rfulphurio acid. 

The Thies-IIersiij Bleaching Pmccst.—Lattjirly the usual 
liowking process has been superseded by boiling the cotton 
with caustic soda alone. In this process (invented by Thies 
and Herzig) the fibre or fabric is treated in a vaeuudi pan, 
and the material must also be quite free from contained air. 
The actual bleaching is mostly performed with sodium hypo¬ 
chlorite, the solution, however, being only ope-third the usual 
strength. Souring is performed in a bath containing 10 per 
cent! of sulphuric acid and ^ per cent, of hydrofiuoiio acid. 

The cotton or other textile fibre is first steeped in a ^ per 
cent, solution of caustic soda, at a temperature of 122° F., 
and is next washed in water containing 5 per cent, of 
magnesium chloride. This precipitates sparingly soluble 
magnesia on the fibre, and the latter suffers no injury,'‘it 
having been found that fibres that have been impregnated 
with magnesia or other alkaline earths are neither mercetised 
nor rotted by subsequent bailing with strong caustiq soda. 
The material is now transferred to the bowking kier, and 
subjected to the action of hot steam for two to three hours, 
after<whioh a boiling,solution of strong caustic soda, conlaining 
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a little resin, is poured in. After treatment with this sointion 
for about three hours the material is wastfed with boiling 
water, followed by the aforesaid bleachinf' witjji sodium 
hypoohlorite (or hleiwsting powder), atid then by souring, 
the material being finally washed. , 

In bleaching cottofi with caustib soda Jwitlf)Ut magnesium 
oliloride) a very dilute solution (2’5° Be.) of the alkali is used-. 
The material is soured with hydrochloric acid (■!'’• B6.),* and 
the actual bleaching is elftjpted by a solution (O'S” B6.) of 
bleaching powder, this treatmerlt being followed by souring 
witli hydrochloric acid (1° Be.). The caystic soda is tised in 
a very dilute form, since *a str'onger 8(jJution ^ould mercerise 
and alscl weaken the fibre. 

Thompsun'H InfpnweA ]lleachin(j Process .—It may be 
mentioned that, about t^venty years ago, J. Thompson reintro¬ 
duced a metliod whiqji had been patented by F. Didot more 
than fifty yeifrs previously, and consisting in the employment 
of carbon dioxide for bleaching paper stock, textiles and other 
mateyals. In consequence of the construction of improved 
apparatus this, method was afterwards enabled to find 
practical application, the material, impregnated with a solu¬ 
tion of bleaching powder, being treated with gaseous carbon 
dioxide. The chemical reactions may be expressed by the 
blowing equations :— 

(a) Ca(OCl), -t- CaCl - 1 - CO, H.p = CaCO^ -h CaCl, -t- 
2HOC1; " • 

(/J) 2HOC1 - 2HC1+0,; . 

(y) CaCOj H- 2HC1 = CaCU + CO.. + H,0. 

..The decomposition of the bleaching powder proceeds in the 
same manner as under the influence of atmospheric carbor 
iiqxide. Since the hydrochloric acid produced by t(je decom¬ 
position* of the hypochlorous acid (equation )3), liberates e 
further quantity of carbon dioxide from the calcium earbonate 
this dioxide ^being then in a position to react on frSsh quantitiei 
of thb bleaching powder, the rapidity of the process dependi 
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on the anaount <Jt carbon dioxide employed. This, in turn, 
must be regulated in aoomdanoe with the quality ot the 
material under treatment, li; prevent injury to the fibre from 
an excessively rapid liberation of hypochlorous acid. 

lileachintj Linen .—It is well known that this material can 
be bleached in j^ho same way ns cotton. ■ Owing, however, to 
the higher percentage of impurities in flax fibre tliaq in ra* 
cottffu, and the fact that these substances must be eliminated 
before the actual bleaching takes place, the operation is a 
more difficult one. ^ “ 

In Mie case of lipen the chemical reagents must be used 
more frequently and in a more6ilute*^oondilion tiian for cotton, 
the flax fibres being more sensitive to their aotioi^ » 

By treating‘tlie linen Alternriely with'weafe solutions of 
bleaching powder and alkaline baths, ^he brown pectin bodies 
in the fibre are gradually transformed into a condition in which 
they are soluble in alkaline liquids. Their refiioval is also 
facilitated by the operation of “ grassing ” or suspending the 
linen on frames, on account of the blpaohing effect of ozone 
and hydrogen peroxide. 

Cotton and linen may also be bleached with hydrogen 
peroxide; and a combined method hi bleaching fine oot&n 
yarns with hydrogen peroxide and bleaching sUda has recently 
been introduced, which method gives a beautiful white preduot. 

In the case of linen fabrics, grass bleaching can now be 
replaced by treatmept with hydrogen superoxide, but the 
method is still rery complicated and expensive. 

Bleaching'mth Ozo»c.—Attempts have recently |)e6nmade^ 
to prepare bleaching ozone on p large scale, by the eleotrio^l 
ozonisation of air, in order to replace grass bleaching. The 
ozonising process is applied more especially fo linen yarns, 
and latterly to raw cotton as well. ■ 

Saget's. Bleaching Process .—This method, which is a{fplied 
to raw oottou, employs sodium bisulphite, with or without 
Turkey-red oil, and is said to yield good results. 
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Bleaching Straw and Leather. —BisulpHite may also be 
used for bleaching straw and leather, by neW methods speci¬ 
ally devised for these* purposes. * 

Discharging Colours.^ —The process 8f discharging colours 
on textile fabrics by moans of hydrosnlphui-ous aoi^ being ^ 
merely one of bleaching by reduction, will alB(| be dealt with. 
•Bleaching Jute, ami other Vegetable Fibres. —Fine jute, 
yarns are not infrequently bleached with permanganate, a new 
process for using this agent furnishing an almost pure white 
product. According to another •new process, introduced by 
Martin, the jute is boiled in an autoclave with a mixture of 
soda, oil of turpentine amf carbon disulphide, this preliminary 
operation bjpng stated to reduce the consumption of the actual 
bleaching agent byAme-half. *. 

Suitable methods h!||ye also been devised tor bleaching 
different vegetable fibres (varieties of hemp, Manila hemp. 
Sisal, Mexicart fibre. Now Zealand flax) with hydrogen per¬ 
oxide. 

Bleaching Various Su^istanees. —The permanganate method, 
in combination with a treatment with sodium hyposulphite, 
has been found to answer in the case of straw; and per- 
mafiganate is also used in bleaching ivory. Hydrogen per¬ 
oxide is used in*'certain new methods tor bleaching straw, 
wood, • featliers, hair, sponges, leather, ivory and similar 
articles. 

Electrical Bleaching Processes. —Blegjricity has recently 
been called in aid for the bleaching of textile fibres (cotton in 
all forms, Ijeinp, paper stock, cellulose, etc.), the continuous 
current being used. , 

In the electrical bleaching methods now employed the 
assistance of ellctricity is indirect, inasmuch as the ^current 
only comes in contact with the bleaching liquor. The,sole 
differeflee between the various methods consists in the con¬ 
struction of the apparatus in which the bleaching liquor is 
produoed by the aid of electricity. 
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In tfeese eleotric-al processes a solution of common salt is 
subjected to the* action of .the current and is then used as 
bleaching^liquor. The oH'ec* of the passage of the current is 
lo eleiSrolyso the sodmm chloride, chjorine being formed on 
the one }iand, and sodium (or rather caustic soda and hydrogen) 
on the other. |The chloriift dissolves In the aqueous brine 
and is combined by the caustic soda. , ' 

When chlorine is allowed to act on caustic soda lye in the 
cold a mixture of sodium hypojhlorite and sodium chloride 
is formed. Tire same occfii's during electrolysis; and as 
it is kSown that th^ eflicioncy of a bleaching Jiquor depends 
on the amounl^of sodium liypoChlorTte present, the chief point 
aimed at in electric bleaching is to produce a powairfOl liuuor. 



■ O s. 

O, 

A-\ 


(niArTMR ir. 

SODIUM I’EHOXIDK. 

»«, 

ft 

Propertiks. —Columercial sodium peroxido, Na^O^, is a 
white to yellowish white,powjjer, doliquoSoeut iu the air, and 
absorbing carbon dioxide with liberation of axygen. When 
dissolved Tn jco jvater soc^um {peroxide is .converted ipto 
caustic soda, heat being generated and hydrogen peroxide 
formed, the chemical rettction occurringjmder these conditions 
lieing expresjpd by tlfe equation:— 

Na,0 + 2H,0 = 2Na0n + Hp,. 

Sodium Witcr Sodium Hydrogen 
peroxide • hydroxide peroxide 

The disengdgement of oxygen by the hydrogen peroxide 
under the influence of heat proceeds in accordance with the 
equation:— 

= H^O + 0 

Hydrogen Water Oxygen 
peroxide 

that is to say, the hydrogen peroxide fbrmed is split up into 
water and oxygen. Sodium peroxide liberates 20 per cent, of 
oxygen, whilst hydrogen peroxido (12 per cent, by volume) 
ft&nishes li per cent, of oxygon. Kassner has shown that 
the liberated oxygen also contains ozone. 

^issolviwj Sodium Peroxide. —At a sufficiently low temper¬ 
ature, sodium peroxide dissolves in water containing ftacids, 
hydrogen peroxide and the corresponding sodium sttts being 
• formed. Ib most bleaching processes (wool, silk, etc.) the 
sodium peroxide must be dissolved in acidified water, ip order 
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to neukalisa the fcaaatic soda, which would otherwise corrode 
the fibre. If sulphuric aojd be used for this purpose, the 
neutralisation proceeds in acAordance with the equation 
2NaOH +*n,S()j = Na,,SO^ + 2FI„0 

Sodium Sulphuric Sodium Water 
hydr^‘xide acid* sulphate* 

.the solution then containing sodium sulphate, which, has no 
weakening influence on the fibre. Pure water alone may be 
used for dissolving sodium perojcide, and the acid used for 
neutralising must also be pufe, because in the case of impure 
water 'a certain aiiwunt of oxygen would be,wasted in the 
oxidation of thq irapuriIjieB. The water for making the bleach- 
iu)' liquor should also be as cool as possible, this beiifg a con¬ 
dition essential to the preparation of a Solution containing 
caustic soda and hydrogen peroxide .-vt the same time. 

Warm water causes the liberation, of oxygen from the 
peroxide; and hence, during wi«rm weather, the'water should 
be allowed to run out of the pipe sonje little time before use. 
A considerable rise in temperature ocou”8 during the dissolving 
of sodium peroxide. 

Preparing the Bleaching Liquor .—This is usually performed 
by sprinkling the sodium peroxide, from a kind of dredger, into 
the acidified water, in small quantities at a lime, care being 
taken to keep the water in motion by means of stirrers. Atnong 
other disadvantages, the addition of larger quantities of per¬ 
oxide to the water at > ny one time is attended with a consider¬ 
able waste of oxygen. Sodium peroxide is neither combustible 
nor liable to spontaneous ignition. 

By itself, sodium peroxide cannot be exploded by percussion 
or shook, or even by the heat of the blowpipe flame, though 
on aocoupt of its powerful oxidising action on most organic 
substances it is capable of igniting cotton, wool, straw, etc., 
especially, in presence of moisture or water. In adding sodium 
peroxide to 6ie bath, care must be taken to see that none of 
the powder is spilled, or, in the case of a bleaching ‘kier, 
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dropped between the false bottom or sides and the lead ool!. 
The powder must be taken out of. the drum or tin by means 
of a clean metal scobp, which irtist be perfectly diy, to pre¬ 
vent any decomposition pf the peroxide. * For the same reason 
the drum, etc., must be tightly closed after any of the .powder 
’has been taken out. ' ' | 

Jaubert's Compressed Sodium Peroxide .—This article forms 
a dense, hard mass, far less liable to become decomposed by 
water and heat than the ordinary powder form. No risk of 
explosion is incurred by bringirib this compressed prepara¬ 
tion into contact with readily inflatnmabUi substances*; and 
whan placed in water it ^oes riot give/ise to tijie usual brisk 
eCfervesodSoa, but only to a temporary gradual liberation ^of 
oxygen, this soon ceasing on "account of the formation of a 
film of sparingly soluble perhydroxide (Na„0.^ + SHjO). 
.Taubert has also pressed the powdered peroxide into a solid 
mass with bistilphate or a solid organic acid, which prepara¬ 
tion, on being dissolved jn water, furnishes a neutral, faintly 
acid QT faintly alkaline solution, according to the ratio 
between the peroxide and the acid. 

Employment of Sodium Peroxide in Hleaching .—Sodium 
peroxide is adapted for bleaching wool (loose wool, yarn or 
fabric), mixed fabrics (half-wool and half-silk), silk (ohappe, 
bourelte, tussah), hair, straw, ivory, etc., a very pure and 
permanent white being obtained, in contrast to the merely 
temporary bleaching furnished by sulphur dioxide, especially 
on wool. ' 

• Owing to its considerably higher price than bleaching 
povder (Which is also very efficient on that fibre), sodium 
peroxide is of less importance in the bleaching of cotton, 
thopgh it is used for half-woollen goods. With thq^ tatter 
fabrics sulphur bleaching is attended by certain difficulties, 
tiie oofeon being more or less corroded by the sUlphttrMls acid, 
in consequence of which the addition of alkalis il nCoCesary. 
^bssef'howeror, are inadmissible on account of their CbifrpsiVe' 
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action on the wool; whereas sodium peroxide does not injure 
either kind of flore, and can therefore be use'd for bleaching 
the mixed fabric. In additicva to tlie foie'going textiles sodium 
peroxide is suitivble for bleaching straw, felt, wood, horn, 
Malacca cane, bones, ivory, bristles, sponges, wax, fats and 
oils. 

Cleaning the Malerialu /o be lileaclwd .—All the substances 
to be treated must first be thorouglily cleaned by moans of 
soap or other detergents. 

In the case of wool and halfl'wool it should be noted that 
unless' completely, freed from fat the material will not 
bleach. The best detergent' in this case is a solution of 
ammonia, this alkali making the wool bright an(^, preserving 
its' natural softness. Ammonia,being volatile, there is no risk 
of its remaining in the wool after,the cleansing process. 
Potash or potash (potassium carbonate) soap may also bo used 
lor cleansing wool, the natural softness of which is retained 
under this treatment, whereas sodium carbonate makes the 
fibre hard. An excess of alkali should bo avoided, especially 
for fine wool, since it makes the wool yellow, which tinge 
cannot afterwards bo eliminated by the sodium peroxide 
bleaching process. ‘ * 

For yarns (wool, worsted, merino) and piAie-goods the use 
of 0-1 per cent, of soft soap (Marseilles soap) is recommended 
along with a little ammonia, whilst for the second washing 
the water should cqntain a little ammonia and about \ per 
cent, of Turkey,’’ed oil. 

For carpet yams or yams of low quality abqut 1-2 per 
cent, of sodium carbonate, wikh a little soap and about 0 ger 
cent, of Turkey-red oil, seems applicable, it being desirable to 
free these from fat as cheaply as possible befole bleaching., 

Sigee metals and metallic salts exert a catalytic action on 
the bleaching liquor, and therefore cause tlie liberation of 
oxygen to proceed too rapidly, the bleaching liquor should 
alwavs be nrenared in a perfectlv clean and \^ell-bleAohed 
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wooden vat, an enamelled pan beiiif' used wlien the quantity 
is small. Where direct steam is \fsed for warming the liquor 
—as in small works Dr trial bleaftiings—lead or eaijthenware 
pipes alone are suitable,Jron pipes Iwing debarre<l on account 
of their tendency to rust. 

Testing the Bleaching Liqnor. —Befpr^ entij-ing the goods 
to be bleached the liquor must be tested with litmus paper. 
If the liquor turns rod litmus paper blue tbe bath is’alkaline, 
an acid liquor turning blue l^fpius red; whilst if no colour- 
change is produced on eithei' blue or reil litmus the liquor is 
neutral. A nei^tral or acid liquor must be rendered alkaline. 

The arrangement of a cheap vat, w,hich is .easily put to¬ 
gether, is^kown in Fig. 1. 

Bleaching F«cr.---Tho wooden kier A is provided with a 
leaden steam pipe C alosg the one side, steam being admitted 
to this pipe through an,iron pipe H, and a tap connection being 
provided at P.* The waste steam pipe I is fitted with a safety 
valve, to prevent the berating of the pipe in the event of 
oraissivi to open the waste tap G when steam is admitted 
at F. A wooden partition D, with holes about 1 inch in 
diameter, is placed between the steam pipe and the goods in 
the kier, and is held in place by wooden strips B, fastened by 
pegs. The goods are held down in the liquor by a wooden 
frame D, kept in place by wooden blocks J. In order that 
the process may be worked economically it is essential that 
no other metal than lead should come vn contact with the 
liquor. A draw-off tap or spigot K is placed in..a suitable 
position at the bottom of the kier, to enable the liquor to lie 
ruiboff completely as soon as necessary. 

This kier is suitable for the treatment of various materials: 
0089 fibre, yarns aud piece-goods. In the latter ca^e it is 
Stted with a reel, to enable the goods to be drawn through 
ind oul of the kier. Loose wool and lightly twisted yarns 
ihould not be handled any more than is necessary during 
ileanidg and bleaching, as otherwise they are liable to fejt. 
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When the kigr is ready for use, with the partition and 
frame D, these fitting^, together with the sticks needed for 
working the goods m tiie liquoF, are j)at in the Jkier and 
!)oiled thoroughly in a solution of sodium carbonate, foliowed 
by rinsing with water, the kier and fittings being then 
Bleached with a ^ per cent, solution of sojium ^leroxide, con¬ 
taining 0 675 per cent, of commercial sulphuric acid (66° Bd.). 
Enough of this solution should be used to fill the kierdio above 
the level of the frame D, the obpd being to remove any organic 
jmpurities and colouring matters' present in the wood^ and 
produce the ccpiditions r^(]uisite for suceessful bleaching. 
Steam is admitted, not forgetting to opes the waste steam tap 
G, the tem'^lcYature being raised to IdQ" R, and the whole thep 
left over-night. 

Next morning the contents are raised to boiling point, 
whereupon the kier is •emptied, and finally washed out with 
clean water, wfiich done the kier is ready for use. 

As much material—fabr'c, wool, hanks of yarn, etc.—as the 
liquor can soak through properly is placed in the kier, bearing 
in mind that, if packed too tightly, the oxygen liberated from 
the ^iquor will be unable gain access to all parts of the 
material. , 

Charging the Kier with Dleaching J/upwr .—Particular care 
is necesSary in adding the sodium peroxide to the water and 
sulphuric (or acetic) acid forming the bath. The powder is 
sprinkled in in small quantities, preferalSy with a dredger, 
whilst a second operative keeps the liquor wefi st'wed with 
a paddle or stick, so as to enable the peroxide to dissolve at 
oncef since undissolved partioles*will corrode the fibre. The 
Natrium Company has put on the market a handy sprinkler, 
which can be suspended over the kier and ensures proper dis¬ 
tribution of the peroxide. • 

Bleaching Woollen and Half-wool Goods. —Wool^w*)! felt, 
half-wool (cottpn and wool) fabrics, woollen yarn and woollen 
plush cSn be bleached in the following manner 
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Boforu bleiohilig, the goods aro thoroughly cleansed of all 
impurities hy means of soap and ammonia or sodium carbon¬ 
ate, and well rinsed with oftan water. “The next step is the 
preparation of the bleaching liquor. , 

Pre.p'whuj the BleMikhuj lacpior .—To eveiy 100 parts (by 
weight) of wa br, \yhiph must be free from iron, add 0 C7S 
part of commercial sulphuric acid, stirring this well in, afid 
then sprinkle 0'5 part of sodium peroxide in small quantities 
into the liquid, taking care thtyi|. llie whole of the peroxide is 
dissolved completely. “ 

The resulting liquor has a faintly acid* reajtion, and must 
be rendered a'kalino |o red fitmus paper by the addition of 
ppre potassium silicate _(water-glas3) before th^r’goods are 
entered. 

The temperatme of the bleaching liquor shoidd be raised to 
122-131 "1’. and maintained thereat foi^lhree to five hours, by 
which time the bleaching will bo complete. 

The goods are next thoroughly -4nsod, then shured with a 
little acetic acid or sulphuric acid, anik rinsed thoroughly again 
with clean water, followed by sulphuring it desired. 

During the hloachiug process tlie reaction of the bath should 
be tested at inteiwals by means of red litmus papjr (wliich 
should turn blue on immersion in the liquor), and if found to 
be acid must be rendered alkaline again by a fresh addition of 
potassium silicate. 

The bleaching liqtior is usually not quite exhausted by one 
operation, and%iay be used for bleaching, or fore-bleaching, a 
second, or even third, batch of goods. 

The above bleaching liqnoi* forms a ^ per cent, solution of 
sodium peioxide. For a 1 per cent, solution the quantities of 
acid aud peroxide must be doubled; and so on in proportion for 
still stronger solutions. In adding the potassium silicate to make 
the liquor alkaline care must be taken to prevent the undiluted 
silicate from coming in contact with wool, since it corrodes the 
fibre; and this risk is also incurred when the liquor is too 
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strongly alkaline. In the after treatment W the bleached 
goods it is advisable to work theig in a soap liatli, oiiargod 
with a good textile soap. 

Drying the Goods .—This operation sEould bo conducted in 
a well-ventilated room at a temperature not exceeding 113" F., 
experience having shown tliat wool bleacliel in llie most 
o£fbctual manner is damaged considerably by drying in rooms 
that are too hot or insufficiently ventilated. • 

In many cases a 1 pei' cent^sodium peroxide solution is ad¬ 
visable for bleaching, 20 parts by freight of wool being treated 
witli the quantity ol liquor specified abow); I 4 per cent, of 
potassium silicate (sp. gr. 1‘35) is usually suffiqjeut to render 
the liquor •u."tahue. 

Magnesium Sulpitate in lileixking Liquor .—Sulphuric acid 
may be replaced by an equivalent quantity of magnesium sul¬ 
phate (free from ohloriiie), the goods being entered into water 
at 86 “ F. contifining an amount of magnesium sulphate equal 
to 30 per cent, that of the I'oods. After remaining a short time 
in this liquor the goods aiie taken out, and 10 per cent, of sodium 
peroxide (calculated on the weight of the goods) is slowly added 
to the liquor. The goods are then re-entered, and left in the 
liath, at a temperature of 122-140" F., for two to three hours, 
alter which they are taken out again, rinsed in water acidified 
with sulphuric acid, and then in clean water. 

When sodium peroxide is used in conjunction with mag- 
aesium sulphate the reaction proceeds in uccoidance with the 
aquation 

• 4MgSO^ + 4Na,,0„ -i- 7H.p = 4Na.,SU^ - 1 - MgO(OH).,. 

' 3Mg(OIl),,‘-h 3H,,0„ 

aodiqm sulphate, hydrogen peroxide and mugno 8 ium,perhy- 
iroxide being formed. The last-named compound is particu- 
arly important in the case of goods that are difficult to*bleach, 
awing to its comparative stability when heated. * 

Bledthing Hdk .—The amount of sodium peroxide usejJ for 
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silk is 12 per oenl. instead of 10 per cent., whilst 30 per cent, 
is used for tussali silk. Tlw liquor is heated to 167-194- F. 
for this njaterial; but in other respects the operation is con¬ 
ducted in the same manner as for wool. 

Articles of white silk, such as ribbons, etc., can be effectu¬ 
ally cleaned ant blefjchod by the following method : The goods' 
are first sombbed with a lukewarm solution of soap, r.nd thSn 
washed id warm water. The bleaching liquor into which they 
are next entered is prepar ed by ijjipsolving 200 parts (by weight) 
of magne.sium sulphate in 18,000 parts of cold distilled water, 
56 parts of sodium (peroxide being stirred gradually and care¬ 
fully into the solution,, and followed by 72 parts of sulphuric 
acjd. The liquor should be faintly alkaline, and«3laintained 
at a temperature of about 167" I^., the gooSs being left in it for 
tliree to four hours and moved absut from time to time. 
After removal from the bath the goods e re placed in lukewarm 
water, acidified with sulphuric acid and containing a little blue 
dye. Before being ironed smoouh tHe goods aro finally passed 
through a solution of gelatine containing a little acetic void. 

BUachiwj Linen, Cotton, Jute and Bamie &oods. —Accord¬ 
ing to a patented French process, lipen, cotton, jute and ramie 
goods may be bleached with sodium peroxidj in the following 
manner: A bleaching liquor is prepared by mixing 8 parts of 
caustic soda, 1 part of sodium silicate and 1 part of Sodium 
peroxide, 1 part of the mixture being dissolved, slowly and 
in small portions, irf* 150 parts of cold water. The resulting 
liquor is poureff over 25 parts, by weight, of linen goods in a 
bowking kier, which is then filled up with water, closed and 
gently warmed for three to four hours. This causes a gradual 
liberation of oxygen from the peroxide, the impurities in the 
linen fibres being thereby oxidised and bleached, whilst- the 
.alkadi saponifies any tatty matters present. Finallythe goods 
are washed^ and chemicked with bleaching powder if necessary. 
Tlris method is said to give better results than the older pro¬ 
cesses. ‘ 
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The Oagedois Bleaching Process. —Id 1900 Gagedois took 
out a patent in Germany for the jdeaohing df vegetable fibres 
in a bath of alkali-peroxido (NujO^ or KjOj), containing an 
addition of white soap, starch, gum or resins. These latter in¬ 
gredients wore intended to envelop the fibres and protect them 
• from too energetic or rapid action on the par| of the oxygon. 

" To prepare the bleaching li(]Hor a su'flicient quantity of clean 
water is taken to soak 100 parts by weight of goods, and this 
water is used to dissolve ^-3^or cent, of potassium or sodium 
peroxide, followed in turn by per cent, of ordinary white 
soap, and 2-8 j>er cent, of potassium or podium oarhotiate or 
silicate, or else salts of bnagnesium oi' alumina. The soap, 
carbonate' silicates, etc., may be replaced, wholly or in part, 
by starch, gunis oi* resins thiftt are*soluble in warm alkafino 
liquor. The material tg b(! bleached is exposed to the bleach¬ 
ing liquor for four to s^x hours in a closed kier, the temperature 
being maintafned at 122-212“ 1*’., according to the paturo of 
the goods aueb the composition of the liquor. 

Prudiicl'mi of Peroxgilcs. —A. Krause in 1905 applied for a 
Gorman patent, for the preparation of peroxides from sodium 
peroxide and magnesium sulphate, the liquor being treated 
wiCh ammonia salts, ancf the liberated ammonia expelled as 
quickly as possible by the passage of a current of air devoid of 
carbon dioxide, or by the aid of a vacuum. By using a con- 
eentrated solution of magnesium sulphate, and then quickly 
drying the freshly precipitated product,awithout any previous 
washing, it is stated that preparations can be abtained contain¬ 
ing about ^7 per cent, of magnesium peroxide (MgOj). 

Recording to the method of ^irehhoff and Neirath, peroxides 
of the alkaline earths (MgO^iCaO^) can be prepared by decom¬ 
posing sodium peroxide with a strong organic or mineral acid 
(added by degrees), which furnishes hydrogen peroxide coijtain- 
ing sodium salts, e.g., sodium sulphate when sulphmgc acid is 
used. This solution is allowed to react on suitftile metallic 
hydroxides, metallic oxides or metallic salts, in presence" of 
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aimrionia, and fift-nishos fine, granular [wroxides distinguished 
by a high degreh of purity^ Magnesium perliydroxide (MgO 
( 011 ) 2 ) is sold as a bleaching powder (German Patent 74,113); 
and peroxides propaAd by the above process are still finding' 
tochnirail application. A number of products of divergent 
composition ai|) sold as bleaching soda, one of them (adapted 
for bleaching cotton) consisting of sodium silicate, wjater and 
ammoniiv-Hoda. 

For bleaching straw and other materials, sulphuric acid is 
replaced by oxalic acid in 'the preparation of the bleaching 
liquoi'. , 

Bleachinij Feathers .-—Ostrich and other feathers must bo 
cleaned, before bleaching, in the usual way, by wft»lung them 
in a warm soap solution, removing fat by*the hid of ammonia 
and water (very dilute), and should be then entered in a 
bleaching liquor prepared in the follo;yring manner:— 

Sovopty-five parts of pure crystallised magnesium sulphate 
are dissolved in 5,000 parts of oold^Jyater, 25 parts of sodium 
peroxide being then added by degree^, with constant sjjirring. 
When the peroxide is dissolved, 1,000 parts Ijy weight of the 
cleaned feathers (22 lb. to 11 galls.) are entered in the bath, 
worked about at frequent intervals,' and left for about twenty- 
four hours, to bleach them sufficiently, Ihe liquor should 
not be warmed. The feathers are then taken out, rinstd with 
water, and immersed for one to two hours in water oontain- 
ing l i per cent, q' crystallised tartaric or oxalic acid, this 
treatment being succeeded by thorough rinsing in clean water 
until the acid reaction has disappeared. As already remarked, 
the operation must be perfortped in wooden or earthenxyare 
vessels, not tnetal. If the bleaching liquor is not completely 
exhaust^, it may be used in fore-bleaching.' 

Spdium Peroxide in Washing Powder .—Sodium peroxide is 
also us^ as an ingredient of washing powders and the like, 
which are Sold under a variety of fancy names. A sodium 
peroxide soap is sold as “ Pernatrol ”, > 
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In determininf’ tlie value of sodium pejcxide, the chief 
criterion in most cases is the amount of oxy;;en it is capable 
of lil)eratiug, no ma^ttor wlietliej siicii oxygon originates in 
sodium peroxide or liiglior oxides. A»:ording to It. Lasker, 
the Aielibutt-Crossniann gas-voluinctric method is the only 
.one suitahle lor dohiriuiniug the “active ” oxygen pitssont in 
sodium peroxide, the inothods cm|iloyiifg permanganate for 
titration being unr(!lial)lo. Tlio iodomotric method of Kupp' 
also furnishes merely approximate rcsvdts. 

liarium /'rmridr.—Bariulft peroxide (BaO,_,) is a wtiite 
mass, prepared l)y lieating Ixarium oxide (BaO) to dajk red- 
ness in the air or in oxygen. When troafed with dilute sul¬ 
phuric acid in the cold, barium peroxftle furntshes hydrogen 
peroxide, the whilmpreeipita*e of harium sulphate formed at 
the same time being sepaiated by filtration 

BaOj -i-,lLsO, = BaSO, -f ll.,0o. 

Sulphuric ,*cid may ho replaced by hydrochloric acid :— 
'BaO, -b d-ICl - BaCL + H,Oj. 

Before being used for bleaching, harium peroxide, which 
invariably contains harium hydroxide and therefore has a 
8t?ougly alkaline roaotioit, must he washed with cold distilled 
water. *' 

lUiwhiwj Silk with Barium Pcroaiidc.—Ordinary or tussah 
silk is sometimes bleached with barium peroxide, two baths 
being necessary. The material is fii'st placed in an acid bath 
prepared hy dissolving 1 part of hydrochloric acid (20° Bd.) in 
1,000 parts of water. This bath must be used ai a tempera¬ 
ture of 68° F., the silk beingjeft in it for an hour, taken out, 
wrung, and entered in the barium peroxide bath. This latter 
is prepared by*mixing up to 10 per cent, of barium peroxide 
(based Qn the weight of goods to be treated) with tlfe amount 
of wSter necessary for working the materials. The working 
temperature of this lath is 140° F., and the silk mtisttie treated 
for ose houi*, the series of operations lieing repeated if necessary. 
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S.t LTS of Perboric Acitl. —TJhe'poi boratos are sails of porboric 
acid. .This acid, which has not yet been isolated, differs from 
boric acid in containing an exlca atsin of oxygbn. 

A number ol perbor&tes are known, all of them being very 
stable, even when they contain cw or mors molecules of water 
of crystallisation, though the application of heat or a trace of 
water of solution is .Hufficienl to cause their decomposition. 
Like the peroxides, they part with the surplm molecule of 
oxygen, which combines, in the niscent state, with water to 
form hydrogen peroxide. 

Properties of the Perborates.—J. ferahat and H. I)ubois 
have thoroughly investigated and reported on the properties 
of the perborates, the most important, for our purposes, being 
the following: On treatment with cold conceit .rated sulphuric 
acid, the perborates furnish highly concentrated hydrogen 
peroxide, which decomposes at once with liberation of ozone. 
They liberate iodine from potassium iodide, and furnish per- 
ohromio acid with bichromate and sulphuric acid. When 
added to srlphuric solutions of titanic acid or vanadio acid, 
perborates produce a deep blood-red coloration. They decom¬ 
pose permanganate (KMnO.), which forms a reagent by means 
of which their content of active oxygen can be determined 
with ease. As carriers of oxygen the perborates pre well 
adapfed for converting lower oxide i to a higher stage of 
oxidation, fevrous salts being converted into ferric salts, the 
sesijuioxide being thrown down from an alkaline sobltion 
24 
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Copper oxide and cupric salts are converWd into peroxide, 
which immediately decomposes \yith liberation of oxygen, 
whilst cuprous salts‘combine with perborates to^form in- 
•solublo, stable salts. The perborates of*oaloium, magnesium, 
strontium, barium and zinc have also been prepared ; but 
their composition was not uniform, varying iijfoording to the 
oosditions of the experiment. 

Ammonium I'e.rhorate.s.- Beveral ammonium perl)oratea 
have been prepared, one of them, with the formula NII4BO3, 
n.jO, containing 16'84 per ce^. of active oxygen. 

Sodium Perborates .—The sodium perljprates have* been 
m.rre exhaustively stiidieil than any others.^ Brahat and 
Dubois obt^jned salts of varying composition by electrolysing 
a solution of sodiufli ortboboTate, dr by precipitating wifh 
alcohol a solution of sgdium borate in hydrogen peroxide. 
They described a compound NaBO.„ 4ll.p; and also a tri-, 
hi- and monohydrate (NaBO^, H.p). The last named.isvery 
stable, and con^ins 16 poijoent. of active oxygon. 

The monohydiated compound is soluble in water to the 
extent of 26 parts per 1,000 at 20“ G., the solution behaving 
just like free hydrogen peroxide. The solubility of this com- 
ponfld i^increased by the 'presence of boric, tartaric or citric 
acid: and the soThbility is relatively much higher in glycerine. 

Anhydrous sodium perborate has also been prepared by 
prolonged desiccation in nacxio over phosphorus pentoxide. 
This salt, too, is very stable, retaining J7 per cent, out of 
19'51 per cent, of active oxygen after storage for eighteen 

months. * 

* 

Pnborax. —G. F. Jaubert obtyined a “ Perborax ” by mix¬ 
ing 238 parts by weight of boric acid with 78 parts of sodium 
peroxide, and introducing the mixture into 2,000 p^irts of 
water. The resulting solution quickly deposited a snow-white 
crystallibe flour of the formula Na.4B408, 10H.p, and con¬ 
taining 4’17 per cent, of active oxygen. Perborax ft far more 
soluljle.tban the sodium perborates, 1,000 parts of w^ter 
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dissolving 42 pal'ts at 11° C., 71 parts at 22° C., and 138 parts 
at 32° C. Free hydrogen peroxide is present in the solution 
without any addition of sulphurio acid*.- On rocrystallisation 
a part of tlie compound is transforrped into NaBO,, in.O,* 
which,salt is also obtained from porhorax on saturating ono- 

half of the sodium in tim same with a mineral acid. 

<* . 

Jaubert has patented a process (1906) tor the pip))aration 
of sodium perborate (NaBO^, 4H„0) on a technical scale. For 
this purpose concentrated sulphuric acid (free from arsenic 
and iron) is mixed with witter and treated with a mixture of 
sodidm peroxide and powdered boric acid, the tomperatnre 
being prevonljod from rising a'bove!iO' C. (68 ' F.). After leav¬ 
ing to stand for several hours, the deposited p-ecipitate is 
filtered off, washed with cold r^aler and *dried in the air. In 
another process by the samo invejitnr. sodium perborate is 
prepared by the action of boric acid and hydrogen peroxide 
on sodium peroxide, 600-600 parts of 30 pei'°cent. hydrogen 
peroxide lieing mixed with 200 pjirts of water, whereupon 
124 parts of powdered crystallised,boric acid are sjirred in 
thoroughly, and followed by the gradual addition of 29 parts 
of sodium peroxide in the form of powder. The temperature 
should not exceed 20° C. throughout the operatlhiT The 
sodium perborate, which is formed in accordance with the 
equation: — 

2B(OII);, + NajO,, + H,0. + 4H/) = 2(NaBO,,, 4H„0) 

is soon depaJted as a white, crystalline powder, which is 
filtered ol^ at the end of an hour, washed and dried. 

Merck's Sodium Perhorati '.—A sodium perborate prepared 
by this maker (NaBO,,, 411^0) forms white crystals, which 
are soj.uble to the extent of 25 per cent, in water at ^0° C. 
The preparation is pure and is perfectly whito,< containing ■ 
aboutt 10 per cent, of active oxygen, or twice as hauoh as 
.Taubert’s' “ Perborax ” mentioned above. 

Jilerok’s sodium perborate unites the properties of hydrogen 



PKUHOKATHS. 


‘27 


peroxide and normal sodium borate (bora)J). Dilute acids 
liberate hydrogen peroxide; and concentrated sulphuric 
acid produces decompflsition, with liberation of ozone., Oxygen 
*8 given olT when the igjueous solution* of the perborate is 
warmed to 60" 0. (140" F,), or treated with mineral or prganio 
Oatalysators, ferments, animal tissues, eljg. dke differentia- 
tioS of borax from sodium perborate can bo effected by means 
of potassium chromate, a blue coloration being produced when 
sodium perborate is present, bijj none at all in the case of borax. 

The method patented by the Deutsche Gold und Silber- 
soheideanstalt, JPrankfurt-on-Main, consists in introifucing 
1,500 parts of sodium peroxide into ^,000 parts of water, 
sufficient ic* being added to prevent^any rise in temporaturj. 
Waste gases containing carbon dioxide, but free from dust, 
are passed through the solution until no^free alkali is left, an 
excess of carbon dioxide being nninjurious. A concentrated 
solution of sodium metiiborato, prepared from 1,240 parts of 
boric acid anS 340 of oauijkio soda, is next added, the deposi¬ 
tion of.sodiura perboraio being facilitated by stirring. By 
adding ice, if necessary, care is taken to prevent the final 
te mperat ure of the liquid from rising above 2° C. (35^" F.), and 
that tWVolum^of the liquid is sufficient to maintain all the 
soda in solution. The precipitated perborate is separated and 
dried iit the usual way. The sodium metaborate may be re¬ 
placed by an equivalent quantity of borax or other alkali borate. 

According to Jaubert, the sodium ■ poAorate prepared by 
the Soci4t4 d’Oxylithe, Paris, is excellently adapted for the 
production ef pure hydrogen peroxide. This perborate 
oryatallises from aqueous solution at 30" C. as somewhat 
voluminous lustrous prisma; the solution has a decidedly 
alkaline reaction, and behaves like free hydrogen perqxide in 
presence of potassium permanganate. Above 40° 0. deoam- 
position begins, accompanied by liberation of oxygen; but 
the loss is only alight up to 60° C. Between 15° and 32° 
C. thef solubility of tbe salt is about 20'6-37'8 grms, per 
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litre, though more conoentrated solutions can be obtained by 
the addition of acids. 

A solution containing over 30 per cent (by volume) of hydro¬ 
gen peroxide, and suitable tor teclmipal uses, can be obtained 
with sulphuric acid. A 10 per cent, solution quite as active 
as ordinary h;:drogen peroxide can be prepared by dissolving 
170 parts by weight of sodium perborate and 60„ parte of 
pure citric acid in 1,000 parts of water. After decomposition 
there remain: sodium metabprate and sodium biborate, or 
boric acid and the salt of the added acid {i.e., sodium sulphate 
or citrate, aocordbg as sulphuric or citric acid has been used). 

The sodiuip perborate of the Sooi6td d'Oxylithe exhibits the 
same general properties as that of Brahat fad Dubois 
(^laBOj, HjO), of which latter 25 grms. will dissolve per 
litre of water at 20“ C. The hydrogen peroxide solution pre¬ 
pared with sodium perborate is speciqilly adapted for bleach¬ 
ing fine goods on account of its purity. 

Sapozon .—A perborate soap thn*j disengages oxygen is sold 
under this name, and acts as a difiinfeetant and bleaching 
agent. Sodium perborate becomes the soume of the oxygen, 
the soap is free from corrosive properties, the decomposition 
product being ordinary borax (and not caustic sodarus when 
sodium peroxide is used). 

Testing Sodium Perborate .—Rupp and Mielck give the 
following equation as expressive of the reaction employed in 
the determination of sodium perborate:— 

..NabOj + NalO = Nal + 0.^ + NaBO.^. 

A definite quantity (about 10 grms.) of the wdll-mixed pre¬ 
paration is weighed out and dissolved in about 50 o.o. of vflater, 
about 10 o.c. of 15 per cent, of alkali (either caustic potash or 
caustitfsoda) and 25 o.c. of deoinormal iodine being then ^ded. 
At the end of about five minutes, the mixture is acidified (with 
dilute liydfochloric acid 1:1), the unoonsumed iodine being 
titrated with deoinormal thiosulphate, in presence of starch 
solution as indicator, 
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l<'oiiAf.\T/o,\ of Ozoj^e. —When oJEporitnonta are carried on 
indoors with a slaitical electrical machine, a peculiar smell, re- 
iembling that noticeable out of doors diving a thunderatorm, 
makes itself^pparen^. , , 

Whenever oxygen or air i# subjected to the action of 
slectrical discharges, whether sparks or phosphorescent dis- 
sharges, the volume of^he gas is reduced, and its properties 
ire modified; tlie resulting product, “ozone,” has a*ohar- 
icterislic sm^,*and lieinf/far more energetic than ordinary 
)xygen,^a3 been called ‘‘active oxygen Minute quantities 
jf ozone are present in the air; and a small quantity is 
ornn^dmdng the electrolysis of water. 

OzoneXJeueiitiiprs .—The Siemens ozone tube (Fig. 2) is a 
ievioe for preparing ozone on a comparatively large scale, 
ft consists of two concentric glass tubes, fused together at the 
top, the outer tube being provided with an inlet and a dis- 
sharge tube for the air or oxygen. The Knner tube is lined, 
ind the outer tube covered, with tinfoil, thus fbrming a con- 
ienser, the coatings of which are formed by the tinfoil, and the 
iieleetrics by the glass and afr. When the coatings are 
:harged with rapiijily alternating currents of high tension, ozone 
3 fowned in the adjacent air. 

It ha| bSen found that the production of ozone is greatet*on 
ihe passage of non-Iuminous discharges through the ah than 
luring the pasjage of sparks. Messrs. Siemens and Halske 
manufaSture ozone by means of these tubes, which are jm- 
29 
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mersed in wattir instead of being coated witli tinfoil, the 
water playing tho part of the coating. 

Similar in principle is tlie Elworthy-Kollo ozone generator, 
which also operates'oy the non-lumjjious discharge of high- 
tension currents, tiieso being generated l)y an alternating 
dynamo (3-4 B“P®f03 and 125-130 volts). This current is 
passed through a small transformer of special design, which 
transforms it into a 11,000-12,000 volt current. The field of 
tho silent discharges is formed by two metal spirals, one of 
which is housed in a narrow glass tube, and the other in a 
widel tube surrounding the first. The air to be ozonised 
passes through both tubes in' succbssion. Erom three to ten 
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such tubes are connected to form a battery. According 
to the researches of Dr. Philipp (Stuttgart) with a 10-tube 
battery, 70 grms. otf ozone are produced per kilowatt hour 
(more recent communications place the amount at 125-145 
grms.). I'he concentration of the mixture of ozone and air 
averages 0'4-0'5 grm. per cub. metre; but this may b? in¬ 
creased by connecti ig a number of apparatus in series. 

Fischer and Massenez obtain a high yield of ozopp by 
another metliod. Whan an electric current is passed through 
dilute culphuric acid, a finely tapered platinum wire being 
used as p(!bitive electrode, so that the current density at the 
extremity is .very high, the oxygen liberated at the anode is 
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very rich in ozone. This was demousliiated by MaoljBod in 
1380. In Uiis arraugeiuftnt, however, tlie platinum wire is 
lupidly consumed. Fftclier and Massenoz use for thp same 
pnrpo.se a thin tube of plutinum, cooled a current of water. 
The platinum tube tapers to a very line point (the wi<Jth at 
the extremity being only OT mni.), but., the sietal is kept 
Ihofbughlj’ cooled from the inside, despite the high current 
density and heal. 

With this arrangement over,22 per cent, of ozone can be 
olilained par 1 ampere of current, \his yield corresponding to 
7 grins, (3f ozou(^per*kdowall hour. 

I'roduc.lum of Ozoiui by Chemical Uijfias. —C^.one is pro¬ 
duced when* fragments of phosphorus, partly covered with 
water, are loft m prolonged c'entact with air under a bell 
glass; that is to say, oi^mo is formed during the gradual 
oxidation of moist phosphorus. The smell of ozone can bo 
clearly detected* after a few hours. Toe formation of ozone 
has also beeif o*).served in/various instances of gradual com- 
bustiuu.. Up to the present, ozone has not been prepared in 
a pu.rs state, but only in admixture with oxygen or air. 

I'Xu^rtms of Orortc.—W^en cooled by means of liquid air, 
oz me is^BSudea^d into a blue liquid, which boils at - 120“ C. 
and is converted into a blue gas. Ijiquid ozone is extremely 
explosive, owing to its great tendency to change into ordinary 
oxygen with disengagement of heat. Gaseous ozone also 
changes spontaneously into ordinary oxy;^n, with increasing 
rapidity as the temperature rises. 

Ozone is the most active oxidising agent known; and many 
oxidations that require heat for *heir achievement by oxygen 
will proceed at ordinary temperatui’e in presence of ozone. 

Tli« density of ozone is 1-^ times that of oxygen. Pn the 
assumptiotf that the sp. gr. of gases is proportional to thfeir 
atomic weights, the molecular weight of ozone is 1^32*= 48, 
whence it foljpws tliat 3 atoms of oxygen are combined 
togetheb in the molecule of ozone. It is supposed that Jthe 
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third atom is heW in a state o£ comparatively loose combina¬ 
tion, which circumstance is lield to>aecount for the powerful 
oxidising (i.r,., bleaching) effect of ozone: 

Umphii/rncnl <if bzvnc in llleachlng .—For this purpose 
air is ozonised on a largo scale l)y electrical means, in order 
to replace grars blejiehing, the other operations remaining the 
same as practised in the bleaching of dax yarns. 31he y&rn 
to be bleached must be put througli a preliminary treatment 
with either dilute sulphuiic I'cid or oil of turpentine, etc. 
It may be mentioned, in this connection, that atmospheric 
oxygen can bo ozenised by placing the air in jntimawi contact 
with oil of turi>entine, 

^ After the preparatory treatment, the ytjrn is exposed to the 
action of the ozone for about' seven hours. For generating 
the ozone, pure air is drawn in by means of suction pumps, 
and after passing through the ozonising apparatus, is led 
into tlio bleaching chambers, where the (nut too moist) yam 
is suspended in the usual way. The absorption'of the ozone 
proceeds quickly and completely. A single ozone trfatment 
furnishes a three-quarter white bleach, two or.three treatments 
being necessary for complete bipaohing. The subsecuient 
operations are the same as after grass bloaching anuthe yarn 
must also be chemicked, a very dilute solution of bleaching 
powder being, however, sufficient. * 

According to a method introduced by A. Bourin and P. 
Aymerie, for washrsg, scouring and bleaching raw wool, or 
other raw or manufactured textile materials, ozone is passed, 
as a continuous current, over the wool, etc., in a-vacuum ap¬ 
paratus. TJie raw material is-laid on perforated trays, fabrics 
being wound on perfomted cylinders that are open at one end 
for the ftdmission of the ozone. It is claimed that the employ¬ 
ment of a vacuum greatly strengthens the action of the ozone. 

The‘white obtained by ozone bleaching is of-equal purity 
and character with that from grassing, whilst;, the operation 
takep up less time and can be carried on irrespective*of the 
season or weather. ' 



CHAPTER V. , 

H()t)in:.I UlMdLPHITH ANJ) llYDIiOHtJIil-HtTlKWTS 

Bleaciusu with Sulphur J)i.yxide. —The lirat point to be 
isentioued in oontwction with bleauhing with sulphur dipxide 
is that aodium bfjulphito (NaHSO.,) is frequfintly used instead 
jf a solution of tho dioxide in water. Hie filiross material tc 
be bleached is eptered in a solution oontaining sodium bisul¬ 
phite and hydrochloric acid, tho operation lining really equiva- 
ent to bleaching in a solution of oommon salt saturated with 
sulphur dioxid^:— * 

NaHbO., -p IIGl = NaCl + np + SOj,. 

When sulphur dioxide,is used for bleaching wool, a colour¬ 
less compound is ^formed between the colouring matter of the 
wool and the dioxide; but as this compound is liable tf 
undergo dacomnosition after a time, the wool frequently 
resumes its natural colour after bleaching by this method 
lileao.'iing Wool vhth Hydrosulphurous Acid. —-Whereas 
n bleaching fibres with sulphur dioxide, the compounds ol 
ihe latter with the colouring matter of the fibre have to be 
^ot rid of by washing, the use of hydrosuJphurous acid 
(HjSjO^) causes, in many cases, the colouring matters of the 
fibre j(wool) to be transformed into colourless bodies which dc 
not revert to their original condition on exposure to the air, 
Sojium Hydroaulphite. —A similar result is produced whet 
very yellow wool is treated with a solution of sodium hydro- 
sulphite’ (NaH80.J followed by the addition of thin milk o 
lime until the reaction becomes slightly alkaliift. Whei 
bleaching is finished the wool is rinsed with cold water, thei 
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treated with very dilute acetic acid, and finally washed again. 
In this procotff the wool,is not washed wil/h warm sodium 
carbonate or soap solution, as is usual itf bleaching with sodium 
hydrosulphite (with little very finely ground indigo). The 
indigo is converted by the hydrosulphurous acid into indigo 
white, and is ^.baorbad by the fibre 4 in this condition, the blue 
colour being regained on e.xposure to the air. In .this v/ay 
the natural yellow tint ol the wool is permanently r emoved. 

Properties of Sodium Pisiilphile.—This salt, which forms 
white crystals that decompose on being heated in the air, is 
usually sold in the form of a coloni'les,s ifr pale yollwr’(traoes 
of ircm) solution, smelling of sulptiur rlioxide; and it keeps 
well if stored in closed vessels. A solution of about 35° Be. 
density contains 22-23 per cept. of sulphtir dioxide. 

As mentioned above, gaseous sulphur dioxide for bleach¬ 
ing is frequently replaced by a solution of sodium bisulphite 
contaiping hydrochloric acid, this being used,'’for instance, in 
bleaching straw. ‘ 

Sodium sulphite (Na.^SO., 711^), which is also met with in 
commerce, can be used like the bisulphite, but is less fre¬ 
quently employed. 

Saijet’s lileachiiKj Process .—According to SagsV,’’'cotton 
goods can- be bleached with sodium sulphite, or bisulphite, and 
Turkey-red oil, by the following method:— t 

The sulphite is stirred into milk of lime, slaked lime being 
mixed with its own,weight of Turkey-red oil and the necessary 
quantity of water, sodium sulphite of 30° Be. density (equal in 
weight to' the lime) being then added. The resulting liquid 
has a milky appearance. The goods are padded witl^ this 
liquid, at about 120-140° F., then steamed for one and a half 
to two hours, washed in hot water, soured id lukewarm dilute 
acid for an hour out of contact with air, slightly shemioked, 
rewashed and dried. 

It will he observed that the bleaching action does not take 
place immediately, but only after souring and when the goods 
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have been left in a heap for two to three hdhrs. If they are 
washed at this stage, arjd lightlyA^hemicked, a good white is 
obtained. 

Thierry, Miey ( 'a's hleaelumj I’fooess .—In tlie Dyer 
and Calico Printer (1906, p. 87), Thierry, Mieg & Co. djscrilred 
a now process by means of wliioh woollen pieqp-goods can be 
bleached more quickly, cheaply and completely than hereto¬ 
fore. The jigger is replaced hy the dye vat, and no soap is 
used, thus saving, not only the cost of the latter, hut also 
avoiding the formation of lime soaps, and consequent oon- 
tominai;i«n of the gtx'da when hard water is used. * 

For six lengths of wool muslin, 44 "d- ef SolYay soda, or an 
eriuivalent weight of soda crystals, are dissolved in the dye vat. 
The pieces are'entered in the solution, at 104" F., for half an 
hour, and are then waslipd in the vat with water'at the same 
temperature, and draived in the hyilroextraotor. Next they 
are padded vflth a solution of sodium bisulphite (6° B6.) 
steamed without pressuro for 45-60 seconds, and washed in 
the va^ with warm wiitor. The goods arc now ready for 
ohcmicking, whjeh has replaced the treatment with sodium 
stannatc. The method is cheap, and gives a sufficient white 
for priuvjd goods. 

Flannel is bleached hy the same process, but by' the aid of 
five paises in the jigger; (1) Six pieces of flannel are passed 
through an aqueous solution of 2^ lb. of soda crystals at 104° 
P.: (2) passage through lukewarm watery (3) passage through 
a solution containing 11 lb. of carbonate of soia; (4) washing 
in lukewarm water; (5) passage through a solution of sodium 
bisiUphite (6-7° BL). 

Experiments have shown that this process, which is cheap 
and. prevents the formation of lime soaps, is, like {he soap 
process, equally as good for printed goods as for white articles. 
It is specially recommended for producing a quick white on 
goods intend^ for printing. 

BUlhehing Manila Hemp .—Sodium bisulphite is suitable 
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for bleaching Maaila hemp. The fibres must first be cleansed 
by a gentle boiling for about thre^ hours in a 4 per cent, 
solution of carbonate of asda, or caustic soda of similar 
strength for a shortet time (two to three hours). With the' 
caustic alkali the hemp parts with some of its colouring matter 
during the bailing, the liquid turning pale yellow. The 
cleaned and washed hemp is then entered in a bleaclyng bath 
of sodium bisulphite solution, where it remains for about 
twelve hours. The fibres, which are now quite white except 
at the points of attachment,,aire' carefully washed, and when 
dried 'will exhibit t,heir original lustre anihstrength. «>'”• 

After-ireatfneiit with IlisiLphM .—A solution of sodium 
bisulphite (7° Bh.) is used tor the after-treatment of jute that 
has been bleached with permaaiganate or bleaching powder. 
The same treatment may also be applied to other bleached 
vegetable fibres, and to wool bleached with permanganate. 
The details will be given later, in connection 'With the per¬ 
manganate process. 

Sulphur dioxide, or sodium bisulphite, is used for bleaching 
straw and leather, in addition to wool and a number of 
vegetable fibres. 

Bleaching Straw.—To bleach straw plait, stissfgwtfatg^ 
etc., the material is soaked and washed in teap and water, 
which may contain, if necessary, an addition of ammonia 
(IJ lb. per 100 galls.), to seiwe as a detergent. After being 
well rinsed with cl^an water and slightly dried, the damp 
goods are entered for several hours in a solution of sulphur 
dioxide, or'preferably sodium bisulphite, sufficient being used 
to cover them completely, ^hen sufficiently bleached, they 
are transferred to a solution of tartaric acid (or dilute hydro¬ 
chloric acid) in a separate vessel, and are left, there until the 
requisite whiteness has been attained. A thorough rinsing 
bomplefos the process. 

A novel feature in this process, which in itself is old, con¬ 
sists in the use of a specially prepared soap for the preliioinary 
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treatment of th^ material. The soap is a potash soap, salted 
out with dilute caustic lye and common salt, and mixed, 
whilst still in the s3ft condition,* with one-fifth of, its own 
weif'ht of ground sodium sulphite (normal sulphite, Na^SOJ. 
The soap is cut into bars, whilst soft, and dried. It is highly 
suitable lor cleansing the goods in questi<jp. 

MmcLing Leather .—In Bdrntragor’s process, the leather, 
as is well known, contains considerable quantities of fat 
and tannin; these impurities must be removed before bleaoh- 
jijer can begin. With this object' the leather is digested for 
an hour, ht 104" P., with benzol, drained, •freed from tJie re¬ 
sidual benzol by warming in a water-jacket apparatus, and 
then treated with .liquid sulphurous acid (dissolved sulph^tr 
dioxide). This process gives a light pinkish white product 
which, when carefully d«ied, can be used, for fine work. 
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DISCHAUGINO COLOUK FJtoy TEXTILE EABIUCS WITH 
HYDUOHUWTH'ItOUS ACID. 

* 

CHxxKl.l^A's Old Process .—Aosording to CasBdlla’s patent, the 
discharge of chlour foi' textile fabrics was effected by soaking 
tlw articles (e.i/., clothing) in a agifliciently otroag cold or luke¬ 
warm bath of sodium hydrosulphite (NaHSO,) for two to 
four hours, or overni;^t. The balli toould be set in a closed 
vessel, adapted to be warmed towards the end o^the treatment. 
The goods were finally rinsed in water, and wer^ then ready 
to be re-dyed. 

Preparituj the Dischanje.—The preparation of the^hydro- 
sulphite discharge liquor, which was claimed to discharge even 
fast organic dyes completely, withdut injury to the fiJpwr-'A'a 
generally earned out by the user. For this' purpose, 1 part 
of zinc dust was slowly added to a mixture of 10 parts of 
commercial bisulphite (35° B6.) and 10 parts of cold water, and 
stirred, the liquid being then left for a short time to clear. 

The reaction^is explained by the equation:— 

3NaHSOa + Zn= NaHSO., + Na.SO^ + ZnSOj -t- H^O. 
That is to say, the sulphurous acid of the sodium bisulphite 
is reduced to hydrosulphurous acid, sodium hydrosulphite, 
sodium .sulphite and zinc sulphite being formed. 

Dkchargituj Colour from Shoddy and Dyed Fairies .—To 
discharge colours from shoddy and dyed fabrics, 4-6 gallons 
of the above hydrosulphite and ^ gallon of ^etio acid are 
add^ to 100 gallons of water, the gocxls being entered and 
38 
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worked about iu the liquor at a temperature of 420-140° F., for a 
quarter to half an hour, til'.the colour has lightehed Bufiioiently. 
In this way a considerable number of dyes can be discharged, 
or at any rate weakens^. The goods ar# then rinsed immedi¬ 
ately, lightly soured with sulphuric acid and rinsed again. 

The hydrosulphitc solution is very soon exhaqpted, especially 
at '.lighe" temperatures, so that it shouUT be freshly prepared 
and aided to the bath shortly before use. . 

Stable, Iliulrosidphile. —0\ving to the instability of the 
l^ydrosidphite prepared in thS above manner, it has latterly 
been 8fl(Jerseded by *t more stable proparaljon. A stable zinc 
hydrosulphitc, iu the form of paste, was employ^ at one time, 
but this did not become popular, and gave place to a chemical 
combination of hyi\roHulpbit4 and formaldehyde, which was 
found to answer in practice. 

Method of Usimj ilydromlphile. —.^t present there are 
three forms 81 hydrosulphite on the market: zinc.hydro- 
sulphite, calcium hydrojulphito and formaldehyde hydro- 
sulphi^. These are ghiefly used as discharges in calico 
printing, etc., a process analogous in principle to the one now 
ui^er consideration, being ellected by the reduction of the 
dyestuus^ The hydrosulphites also find employment in the 
prevention of colours from running, in the processes of milling, 
washing, soaping, etc., by rendering harmless the insufficiently 
fixed dyes that would otherwise run into and spoil the lighter 
coloured or white portions of the fabri-. This object is at¬ 
tained by simply adding a little hydrosulphite to the baths. 
The quantity of hydrosulphite (and formaldehyde/required to 
give a pure white on dyed wooUen and cotton fabrics, depends 
on the resistance of the dyes in question to the reducing action 
of lite hydrosnlphite. ^ 

Eradite. —A solid preparation of sodium hydrosulphitc^ sold 
under tlie name of “ Fradite ’’ is used for reducing indigo. 

CasseUa’H Hyraldite. —Oassella & Co. put on •the market, 
undef the name " Hyraldite,” a highly stable compound 
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of hydrosulphitS and formaldehyde, in the form of a white 
mass, which is teadily soluble in cold or hot water. In contrast 
to hydrosulphite, the solution is very etable, in the cold or 
hot state, when neutfal or alkaline. Qn being treated with bif 
sulphite, acetic acid or any other acid, however, it furnishes 
hydrosulphitei which exerts an energetic reducing action. 

Dischargimj with IlyraldUe .—This last-named propurty 
forms the basis of the application of Hyraldite A for dis¬ 
charging the colour of dyed msjterials. 

The operation is preferably' carried out in wooden vats, 
the liikewarm bath being charged with'6 to,I0 paf'cent. of 
Hyraldite A ^nd 6-10,per cent, of acetic acid, the proportions 
being calculated on the weight of the goods. The material to 
be discharged is entered and w/^rked about wliile the tempera¬ 
ture is being slowly raised to boiling-point (J-| of an hour), 
boiling being continued for another quarter of an hour. 

The acetic acid may be replaced by an eqhal quantity of 
sodium bisulphite (35° Be.). 

The treatment is followed by rinsing, souring ani^^ a final 
rinsing. 

As already mentioned, the amount of hydrosulphite required 
depends on the depth and fastness of the colouring •Ciatter to 
be discharged, and the degree of decoloration desired.' A 
second mark, Hyraldite W, is specially adapted few com¬ 
pletely discharging numerous dyes. Both marks should be 
kept in tightly closed vessels in a cool place. 

Increasing the Discharging Effect .—Oassella & Co. sub¬ 
sequently patented a process for increasing the discharging 
effect of formaldehyde hydrosalphite. This result is obtained 
by adding metallic oxides or carbonates (e.g., of zinc or mag- 
neBium)^to the discharge liquor. This addition is said to render 
the •hyraldite discharge applicable to discharge printing on 
wooUenagoods, for which materials it was previously imperfect. 

Meister 'Lucius <t Brlining's Stable HydrosvJphite Com¬ 
pounds .—^The Parbwerke vorm. Meister Ludns & Briining 
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patented methods^ for preparing stable compSunds of hydro¬ 
sulphites and ketones, aud*for a sparingly soluble zino-fornial- 
dehyde sulphoxalate. ■ The formef compounds are gbtained 
l?y treating hydrosulphitas with ketones (aietone, methylethyl- 
ketone) in presence of alkalis, caustic soda and ammonia being 
preferably used together. 

Aeeton# hydrosulphite, for instance, will stand a tempera¬ 
ture of 1 “12’ b’., or a sojourn of several weeks in tha warm, 
without suffering any serious l<rss of activity ; that is to say, it 
will wit hstand the influence of conditions under which the best 
bydrosul^te prepariSiions previously knovwi would certainly 
have decomposed much more speedily. 

The zinc-formaldqjiyde sulphoxalatp is prepared by acting 
on zinc dust wifti sulphuric a&id, treating the solution with 
38 per cent, formaldehyde, and neutralising the resulting 
solution of zino-forroaldahyde hydrosulphite with carbonate of 
soda. It formS a sparingly soluble crystalline compound, 
which will keeps unalterecUin the air, and furnishes sodium- 
formald^yde sulphoxalate when digested with carbonate of 
soda solution. 
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I'E1(M\N«ANATK 

f 

Although the permangatfute prooesB has long been in use, 
eapeoially for bleaching fibrous materials, it must fcSTnoluded 
among modern bleafjbing agents, owing to the various im¬ 
provements it has sustained. It is applied not merely to the 
bleaching of vegetable fibrouri materials, especially jute, but 
also for bleaching \yool and silk, a 

Bleaching with Pcnuangamte.-r-'Sho materials to be 
bleached are treated in a damp state with a'cold solution of 
potassium permanganate, of 5 to ^ per cent, strength, accord¬ 
ing to the nature of the material u,nder treatment. ^ The so¬ 
lution is reduced very quickly, forming manganese dihydroxide, 
which stains the fibre or fabric brown. 

Actum of Permangamte. —The employmgjjl,.''t-^ermanga- 
nate tor bleaching rests on its oxidising action, the solution 
yielding up colour-destroying oxygon to organic substances, 
the above-mentioned insoluble manganese dihydroxide (MnO^, 
HjO) being precipitated. 

A few miautes are usually sufficient for the reduction of 
the permanganate, the time varying with the character of the 
material under treatment.« The simplest plan is to take a 
sample of material out of the bath after a few minutes, and 
ascertain whether a corresponding quantity of the hy^oxide 
has been deposited. 

Blduchimj Wool or Silk. —In bleaching these materials, a 
little magnesium sulphate is added to the permanganate bath, 
on,aocouiit of the formation of caustic potash during the de- 
4'2 
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composition of the solution. After removal from the bath, 
the materials are treated with a cold,-dilute solution of sodium 
bisulphite, to remove the brown sfain, after which they are 
washed in slifjhtly acid water, followed iTy clean water, and 
then dried. 

The hleachiii" action of the permangasate only becomes 
appaPent jU treating the stained material with sodium bisul¬ 
phite or sulphur dioxide. Tlie powerful reducing aOtion of 
this reagent converts tlie inanganose dioxide into manganese 
protoxide, the sulphurous acid beirif; at the same time oxidised 
to sulphuriTt acid,«with whicji tho_manganese protoxide forms 
the readily soluble and almost colourless Bal4 manganous 
sulphate, which can yasily he remove^ by washing. 

The potassium permanganate solution can also be used, 
together with a little sulphuric acid, in th^ cold. In this ease 
the material is not stained brown, since the manganese dioxide 
formed is at once converted into soluble manganous sulphate. 
Here the bleaching action* of the permanganate is supple¬ 
mented ty that of the o»ygen liberated by the decomposition 
of the dioxide. 

Atj-Hition of Magnesium Sulgiliate. to the Bleaching Liquor .— 
This addititlsr ■''ferred to above as necessary, in bleaching 
wool or silk, on account of the formation of caustic potash 
during the decomposition of the permanganate, neutralises the 
alkali, with formation of neutral potassium sulphate and in¬ 
soluble magnesium hydroxide. Hence nt> injury can accrue 
to the fibre. 

In bleaching cotton (yarn or fabrics), linen, jute, or any 
other<vegetable fibrous materially, the addition of magnesium 
sulphate may be omitted. 

Another method of bleaching with permanganate aonsists 
in rinsing the material, on which the hydroxide has been de¬ 
posited, andi then treating it for about ten minutes firith a 
very dilute solution of hydrogen peroxide. This treatment 
is followed by soaking in slightly acid water, until the man- 
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ganese compound has been dissolved, the material being after¬ 
wards thoroughly washed. 

In this method the manganese dioxide decomposes the 
hydrogen peroxide, by simple oontaet, into water and oxygen, 
the latter exerting a bleaching action in its nascent state. 

In the after treatinent the water is acidified with sulphuric 
acid, in order to convert the manganese protoxiae (fdrmed 
from the dioxide) into the readily soluble manganous sulphate. 

Stremjlhof Pcrmanyanale i'olution .—Instead of the solution 
mentioned above a pbr cent, solution of per mangana te 
may be used, the material beings left in tba batlflor a pro¬ 
portionate time (about two hours), and good results can be 
pbtained with still weaker solutions, if %'ed lukewarm. This 
modification (with a little nfagnesium sulphate) is advisable 
in bleaching wool, Jho material being afterwards treated with 
sodium bisulphite. 

As' mentioned above, stronger solutions may be used for 
coarser vegetable fibrous materials; weakdr, cold solutions 
being employed for finer goods. 

The permanganate process is not infrequently used for 
bleaching fine jute yarns; but as a rule jute is bleachgj.with 
sodium hypochlorite solution, after u propa*»toi|f treatment 
with alkali silicate, the bleached goods being afterwards treated 
with a 2 per cent, solution of sodium bisulphite. 

New Process for Bleaching Jute .—According to a newer 
process jute yarn ft first treated with a solution of carbonate 
of soda at 14^“ F., and after being drained is immersed in a 
5 per cent, solution of potassium permanganate. At the ex¬ 
piration of half an hour thef goods are taken out and worked 
in dilute hydrochloric acid, containing a little sodium bisul¬ 
phite or hydrogen peroxide, followed by washing in> clean 
wkter. 

To'mqke the goods still whiter the operations should be 
.repeated. In this process the jute loses aboqt 3-4 per cent, 
in iweight. * 
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A first-claas white, which will not alter on exposure to the 
air, can be obtaineH with tjje permanganate prtjcess, by first 
treating the suitably olSaned jute ^r other vegetable fibrous 
nftterial) for some time (three to four hours) in a solution of 
sodium hypochlorite (2° Bo.) Iiefore entering in the perman¬ 
ganate bath. After wringing aTid rinsing, tho goo^la are soured 
in a aseak acid hath, preferably of acetic acTd. 

After wringing, the jute is stooped for an hour in a.l^ per 
cent, solution of potassium permanganate and then thoroughly 
washed. The material, which Is stained brown, is entered in 
a ha'tn of nojlium bisulphite, prepared from 9J0 parts of w^ler 
and 50 parts of bisulphite (HH" B6‘.), and is left there for about 
three-quarters of an hour. The bleached material is thoroughly 
rinsed and then entered in a soap bath', consisting of a ^ per 
cent, solution of soap with a little ultramarine water-blue or 
methyl violet to improve^the white. In this bath the jute is 
treated for fifteen to twenty minutes, and acquires an improved 
lustre. . , 

Bleaching Skins .—Sheepskins to be used for rugs, etc., 
must be 'washed, drained and dressed before bleaching, the 
dressing process usually consisting of a treatment with alum, 
salt, darbor.^c of soda and soap solution. The dressed skins 
are stretched on wooden frames and then bleached. The 
permanganate process may be used, though it is not so re¬ 
liable as the peroxide process (sodium peroxide) previously 
mentioned. The skins are laid in pairs /woolly sides out) 
in a ij per cent, solution of permanganate unfil they have 
acquired a deep brown stain, whereupon they are temoved, 
drained, washed and placed in a, strong bath of sulphurous 
acid (dissolved sulphur dioxide) until the wool is pure 
white. 

These two operations are preferably carried out quiclcly, so 
that the skins are not left too loug in the liquor. Thq, final 
treatment consists in washing the skins in dilute itulphuric 
acid and .then oatefully in lukewarm water. 
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lileachimj 'Hlraw .—Of the numeroua methods applied to 
the blaaching'of straw, the permanganate process is worthy of 
mention as tiie simplest. ‘ The straw' is placed lengthwise in 
successive layers ifi a suitable trough, where Iwiling water'is 
pour^l over it. The straw is left in the water for ten to twelve 
hours altogefher, being treated at intervals with brine. Boil¬ 
ing water is added after each tieatment. According to the 
degree-of purification attained, the straw is next entered in a 
1-5 per cent, bath of soap at ^fi " C. (169' P.) and kept therein 
at about the same tempeniui'e for two to lour hours. Next 
foll6ws rinsing with warm water, drdining (pretsrSBIy in a 
machine) aipl dryings in a room at' a temperature not exceeding 
26” C. (79° F.) ’ _ 

To dispense with the soaki^ig in boiling water the soap bath 
must be used stronger (about per cent.), and the straw 
left in it tor a longer time (about six hours) at the temperature 
specified. After taking it out of the soap Rquor the straw is 
suitably rinsed with lukewarm li'ator and placed in a 10 per 
cent, solution of potassium permaijganato, where it is left for 
twenty minutes and is then transferred at, once to a 67 per 
cent, solution of sodium hypochlorite (Na^SjOj -|- SH^O). 
This solution must contain 2-2-6'6 per cenj^pf*feydrOThlorio 
acid, added shortly before tbe fully bleached straw is taken out. 
Binsing and drying complete the process. • 

Bleaching Ivory .—The permanganate process may be ap¬ 
plied to bleaching •vory. For this purpose the ivory is placed 
for half an hsur in a 0 4 per cent, solution of potassium per¬ 
manganate, and is then taken out and well rinsed, to be next 
transferred to a 10 per cent, solution of oxalic acid, also for 
half an hour. After washing, the cycle of operations is re¬ 
peated as often as necessary to obtain the desired, effect. 
Finally the ivory is left for a short time in a hot mixture of 
lime,* bran and water, then rubbed over with perfectly dry 
sawdust *and exposed for a long time to the influence of sun 
and air. In connection with this process it should' be noted 
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that part of the oxalic acid, on coiiiiitgi in eotrtflct with man¬ 
ganese dioxide, is decomposed, with liberation of carbon dioxide. 
With manganese protoxide, oxalis acid forms a sparingly 
sbluhle, colourless salt ,which is soluble in strongly acid 
liquids only. 
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HYDROHEIJ, rEllOXIDF,. 

CoAVT/T('T/uN and Properties. —Hydiy^gec peroxide, 
contaius twice H8 much oxrgeu ee water, tuid has a great 
tendency to decompoSe into water and oxygon, as expressed 
by the equation ;— 

;2HA = 2H/).+ 0,. 

Hydrogen Water ,Oxy- 
peroxide gen 

Now compounds that readily pjirt with oxygen are termed 
oxidising agents; and hydrogen peyoxide is included in this 
category. At the moment of its liberation from a compound, 
oxygen exerts a powerful oxidising; and bleaching effect; and 
this is the case with the oxygen set free by hy^isan peroxide. 

Preparation of Hydrogen Peroxide .—Hydrogen peroxide is 
prepared by placing barium peroxide in cold dilute sulphuric 
acid—insoluble barium sulphate and an aqueous solution of 
hydrogen peroxide i'eing formed. The reaction is expressed 
by the equation :— 

BaO, + HjSO, = BaSO^ + HA; 

Barium SulphuAc Barium Hydro¬ 
peroxide aeid sulphate gen 
peroxide 

, JBy distilling this solution in a partial vacuum the water can 
be drwan off first, and nearly pure hydrogen peroxide is 
obtained,*as an oily fluid from which the nure. crystalline 
peroxide can be prepared. 
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Accordiog to P. Coarey t)ie best aud simplb^ method of 
preparing hydrogen peroxide is tron» barium peroxide and 
liydrofluoric acid. It may also be ofitaiued from perfxjrates, 
peAulphates and peroarbanates, the chief source, however, 
being barium peroxide or sodium peroxide. , 

The barium peroxide for this purpose is p^ppared by heating 
bariumi nitrate to 300° C. in a current of air. The product is 
slaked before being dissolved (in hydrochloric acid), it9 bulk 
being increased by this treatment, which causes it to crumble 
down to fine powder. To prepare hydrogen peroxide an 
earthenware wessel js cnarged with 20 galls, of water, 3^*lb. 
of hydrochloric acid and 88 lb. of ice, 7 lb, of bariipn peroxide 
being gradually 8tin'ei| into this dilute ijcid at 16“ C. (69° F.)-, 

When the peroxillo has oomplebcly dissolved J gall, of dilute 
(40 par cent.) sulphuric acid is added, to ^throw down the 
barium as sulphate. Thu whole is then neutralised with 6| lb. 
of sodium phosphite—iron oxide and alumina being thrown 
down—and fintflly made alkdine with ammonia before filter¬ 
ing. To neutralise any ex$e.ss of the alkali the filtrate is run 
into snfRcient dilute.sulphuric'acid to give a neutral reaction to 
the liquid, which contains 10-12 per cent, of hydrogen peroxide 
by volume. ■ 

• The preparation of hydrogen peroxide from barium peroxide 
and hydrafluoric acid can be earned out in the following 
manner:— 

Sixteen galls, of water are placed in a wooden vat along with 
30 lb. of hydrofluoric acid, and into this mixtur# is gradually 
stirred about 3p lb. of barium peroxide previously tinned 
down tj a uniform pulp with 4 galle. of cold water. On add¬ 
ing the pulp to the acid liquor the latter is vigorously stirred 
with a wooden crutch; and not more than 2 lb. of the,pnlp 
cihould be added at a time, since a larger quantity or insufficient 
orutehing will result in an undesirable rise of temperature 
attended with considerable loss of hydrogen peroxide^* 

Commercial barium peroxide and hydrofluoric .aoid vary jp 
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percentage strength. The above quantities refer to concen¬ 
trated fuming hydrofluoric acid and 86-90 per cent, barium 
peroxide. 

Usually the addition of the barium peroxide pulp to tiie 
dilutp hydrofluoric acid is continued until, after ten to fifteen 
minutes’ eDe’’gelic stirring, the solution turns red litmus paper 
blue. Insoluble barium fluoride and hydrogen pnrOx'ie are 
formed at once ; the larger the amount of the latter produced 
the more gradual the displacement; and to ensure this being 
complete, tlie mixture muit always be stirred thoroughly. As 
sooh as the abo’'e reaction occurs dilute hydrofluoric acid is 
added until j.he liquid is again acid to test paper, stirring being 
then continued vigorously for half an hour, and the mixture left 
to stand for twelve hours. The barium fluoride settles down 
and the clear solution of hydrogen peroxide—of about 10-12 
per cent, (vol.) strength—is drawn off. The deposited barium 
fluoride is drained on a filter and thrown into sulphuric acid, 
to recover the hydrofluoric acid, wliich can then be used over 
again. 

As already mentioned, sodium peroxide dissolves in cold 
dilute sulphuric acid without liberation of oxygen, a mixture 
of hydrogen peroxide solution and sodium, s'-iphate being 
formed: 

Na^Oj + H^SO, = Na^SO^ + . 

Sodium Sulphuric Sodium Hjdro- 

peroxi/'o acid sulphate gen 

peroxide 

The mixture contains 30 per cent, of hydrogen peroxide by 
weight— 

Crystalline Hydrogen Peroxide .—The aforesaid crystalline 
hydn^en peroxide was prepared by W. Staedel from^ strong 
solutions—containing up to 96 or 96 per cent* of hydrogen 
peroaide—though it is said that weaker solutions |80-90 per 
cent.) will also furnish the crystalline product. The melting 
point of this latter has been determined as - 2' C. ‘ Repeated 
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analyses of Staedal’s crystals gave 100 per cent, of hydrogen 
peroxide, i.e., the product is j)erfectly,anhydrous; 

Properties of Hydrqpen Peroxide Solutions. —Hydrogen 
peroxide is a colourless, syrupy liquid which evaporates’in the 
air; it will keep for a considerable time as a slightly acid solu¬ 
tion. 

The commercial solutions of hydrogen peroxide usually con¬ 
tain about 3 per cent, of by weight, corresponding to 
10-12 per cent, by volume. In^addition to a slight excess of 
phosphoric acid they generally contain a small amount of 
sodium sulphate and .„ little magnesium chjoride or sodium 
chloride. 

The addition of phosphoric acid and s.ilt improves the keep¬ 
ing qualities of the solution, on which account it has been the 
custom in practice to sour the bleaching liquor with phosphoric 
acid in the event of any noticeable decomposition taking place. 

The strength of technical hydrogen peroxide solutions is 
generally expressed by the volume of oxygen that can be liber¬ 
ated per unit volume of solution, the usual 12 per cent, (vol.) 
of oxygell corresponding to about 3 per cent, of hydrogen 
peroxide, as stated above. 

Sfiifcility.,--Hydrogen peroxide keeps best at low tempera¬ 
tures, in the dark, and in presence of small quantities of acid. 
The stabiJity is also improved by the addition of 1 grm. of 
naphthalene, or 20 grms. of alcohol or ether, per litre. 

In presence of alkalis and when heated .hydrogen peroxide 
readily parts with its oxygen (H.p.^ = H^O + QJ. 

Commercial^ Hydrogen Peroxide Solutions. —Anlbng the 
commercial solutions of hydrogen j)eroxide special mention is 
deserved by that put on the market by B. Merck of Darm¬ 
stadt, this preparation being entirely free from acids, salts or 
organic compounds of any kind. It is sold under the ^rade 
Mark “ I^rhydrol,” and is a chemically pure aqueous.solu- 
tion. 

Since the perdsntage content, by volume, of this preparation ' 
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(30 per cent, iiydrogen peroxide) corresponds to more than 
three times th4 percentage by weight, Perhydrol may be re¬ 
garded as 100 per cent. pure. ', 

E. de Hadn, Hatx)ver, also supplier a solution of hydrogeh 
peroxide, containing over 30 per cent, by weight. 

Perhydrol a water-white liquid, of sp. gr. 1111 at 15" C. 
and particularly active. Diluted with distilled wate'i ir the 
propoition of 9 to 1, it corresponds to a 3 per cent, solution of 
perjxide. 

Another preparation, cc^ntaitiing up to 66 per cent, by 
voludie, is put op the market hy Kdiiigswater ^^nd Bbell, 
Linden (Hanover). ' '' 

Decomposition of Hydrogen Perozide.--As already men¬ 
tioned, hydrogen peroxicle re^ily decomposes in water, with 
liberation of nascent oxygen, on which account it must be 
classed among the most powerful oxidising agents known. It 
decomposes, and therefore bleaches, a numbep of natural and 
artificial colouring matters. , . 

The decomposition of hydrogen peroxide may proceed sud¬ 
denly, especially in presence of finely divided solid sufistances, 
and thus give rise to violent explosions. In order to prevent 
this it is usual in practice to employ dilute aqueous solutions 
only. Contaminated solutions of hydrogen peroxide are 
liable to result in bleaching failures, owing to the r,apid de¬ 
composition of the solution, with liberation of oxygen. This 
decomposition mayt also occur when the peroxide has been 
stored for some time, so that the liquid is eventually nothing 
but ordinary water and not a solution of peroxide at all. 
When the storage vessel is flosed too tightly the pressure of 
the oxygen disengaged during prolonged storage may burst the 
vessel, especially when the preparation is not pure. 

Purity of Hydrogen Peroxide .—To obtain perfect bleaching 
it is essential that the hydrogen peroxide preparation used 
should Ub quite pure. When, for example, alum and 
magnesium sulphate have been used in the preparation, the 
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fibrefi of tile fabric to be treated are liable to* Become clogged 
with impurities, and therefore will not bleach. Such impure 
preparations, however? are now rafe. , 

Storage Vessels. —Metals, iron nails cfl rust, all of which 
exert a catalytic action on hydrogen peroxide and decompose 
it at once into oxygen and water, must iie avaided. Conse- 
quenJy metal vessels must not on any account be used for 
storing hydrogen peroxide solutions. Wooden vessels are 
suitable, but must not contaiuvany iron nails. Earthenware 
vessels and the like may also bo uSod. 

Care in^Hamdlirui.'- —Since hydrogen perCxido causes white 
patches on the skin, care is neoessary.in handling this sub¬ 
stance. , 

TnstalyUity of ‘Hydrogen Feroj^ide Solut ions. —Becent experi¬ 
ments carried on by A. J'kscher, on the Jiability of hydrogen 
peroxide solutions to decomposition, show that Merck’s Per- 
hydrol (30 per’cent. hydrogen peroxide) will keep for*n un¬ 
limited time if carefully stc"od, though the dilute solutions pre- 
pare<l therefrom with the aid of distilled water will not do so. 
Solutions of 4-7 per cent, strength decompose more rapidly 
thqp such as are either slyonger or weaker. Prom 10 per 
cent, upwa^^s the stability increases with the concentration. 
Dilute officinal acids: sulphuric acid, hydrochloric acid and 
phosphoric acid, in quantities as small as O'l-O-S per cent., 
will considerably retard the decomposition of dilute solutions 
of hydrogen peroxide; and boric acid als# acts as a preserva¬ 
tive, though in a letser degree. 

Oxalic acid will not decompose dilute solutions ot peroxide 
at all; and in proportions of 01-0-3 per cent., and even up to 
2 per cent., it retards decomposition considerably. As already 
mentioned, it is advisable to dilute the 30 per cent, prepara¬ 
tion (or^oeJmmercial solution of similar strength) to the re¬ 
quisite degree just before use. • 

Reagent for^ Hydrogen Peroxide. —Titanium sulphate is 
found tS be the most delicate reagent for hydrogen peroyde, 
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ginoe it will detect the presence of 1 part in 1,800,000 parts 
of water. When the proportion reaches 1:18,000 the reagent 
turns dark yellow; with 'l: 180,000 it becomes pale yellow, 
and a pale yellowisli tinge is appareiit with 1:1,800,000. 

Valuing Hydrogen Peroxide Solutions .—The value of com¬ 
mercial hydrogen peroxide solutions depends on the content 
of hydrogen peroxide, the amount of residue, and the pitence 
of free taineral acids, especially sulphuric acid. 

The presence of hydrochlorij acid and sulphuric acid is first 
determined qualitatively bj' means of silver nitrate and barium 
chloride respecti^tely. Hydrochloric acid gives a «!nrdy, white 
precipitate with silver nitrate, whilst the presence of sulphuric 
poid is revealed by the formation of a danse white precipitate 
(barium sulphate) with barium chloride. 

Testing Uydrogeyi Peroxide ..—The hydrogen peroxide con¬ 
tent of the commercial preparation can he determined by the 
following method, devised by W. I)u!iW: A solution is 
prepared by dissolving 5'fi48 grme of potassium' permanganate 
in 1,000 c.c. of water. This solution is just decomposed by a 
quantity of hydrogen peroxide solution exactly corresponding 
to 1,000 c.c. of oxygen. , , 

For testing the commercial preparation 1 c.aitif the latter 
is measured out, mixed with 30 c.c. of dilute sulphuric acid, 
and carefully titrated with one drop at a time of the above 
permanganate solution, until a pink coloration is obtained. 
Each o;c. of permanganate solution consumed corresponds to 1 
c.c. of free ox^fgan. 

The hydrogen peroxide content can also be determined by 
the following method: The hydrogen peroxide solution is 
diluted with water until it contains 0'05-0-20 per cent, by 
weight; and 25-10 c.c. of this solution are than rendered 
alkaline by the addition of about 5 c.c. of 15 per bent, caustic 
soda to potash. Twenty-five c.c. of decinormal iodine solution 
are next added, the nearly colourless liquid being gently in- 
vefted several times to disengage the oxygen, The*n)igture 
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13 now aoiditied with about 10 o.o. of dilute hykoohlorio acid 
(1:1) and the ifnconsumjd iodine. 13 titrateiS back with 
deoinormal thiosulphatS, with or *without the addition of 
sthroh solution as indioatpr. (1 o.o. of deoinormal Mine cor¬ 
responds to 0’0017 grm. of IIjOj.) 

Bleaching Wool with Hydrogen Peroxide.—V^hen w^iol is 
treate-^ with a commercial (3 per cent.)'solution of hydrogen 
peroxide, that has been diluted witli 8 volumes of ws^er and 
rendered slightly alkaline witli^a little ammonia (see above), 
it will not appear to be suffioienUy t\leachod by the first (short) 
treatment. ^Nevertheless, by leaving the wqpl in the bath for 
about six hours, with repealed turning, and then allowing the 
material to remain exposed to the air for some time in a damp 
condition, followed by washing .and a short treatment with ft 
strong solution (8-18" Bb.) of sodium bisulphite, succeeded 
by exposure to the air. for twenty-four Sours, souring with 
dilute sulphuric* acid (1° B6.) and repeated washing, the 
wool will beoom.e perfectly white. 

Wool and other animal fibres (hair) can be bleached as 
follows, ’without requiring any after treatment with bisul¬ 
phite :— 

'fhe wool, or hair is first' scoured by prolonged treatment 
with soap solution at 122° F., and is then rinsed. 

To prepare the bleaching bath 1-6 galls, of 10-15 per cent, 
(vol.) hydrogen peroxide solution and 2| lb. of ammonia (sp. 
gr. 0'985) are added to each 10 gills, of ^ater (which must 
be free from lime). The temperature of the hath should be 
about 68“ F. 

The dry material is now entered, and left in the bleaching 
liquor for ten hoUrs, after which it is taken out, wrung or 
squeezed, and transferred, without washing, to a well-venti¬ 
lated drying room at a temperature of about 69-62° F.* 

In this process it is advisable to use several weak blqpching 
baths in succession, the goods being first enteKd in the 
weakest and coldest bath, and left there for about two hours, 
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afterwards paesing them through a seoond, third and fourth 
bath, each of which is fr esher and strongeV than the previous 
one. Finally, a perfectly fresh bat^ is used, and the goods 
on issuing from this are wrung and,dried at about 59-62° F. 

According to another process, recommended by C. A. 
Fawsitt, th^ wool is first treated with a solution of alkali 
silicate (2 lb. per io galls, of water), wrung, and entered in a 
bath cipnsisting of 30 galls, of water, 16 galls, of hydrogen 
peroxide (10 per cent, vol.) and 2^ lb, of sodium silicate (66“ 
B5.). Here it is left foi; twjnty-four hours at a tempera¬ 
ture of 75° F., apd is then taken out, wrung and^ried, that is 
to say, hun^ up to dry, during Wnioh operation the hydrogen 
peroxide completes its bleaching action. 

' An analogous bleacTiing process,! in which, however, the 
goods are subjected to a preliminary treatment with soap 
solution and an after treatment with oxalic acid, is the follow¬ 
ing:— . 

1. Prdiminar>i Treatment .—The wool is J,ett for some con¬ 
siderable time in a soap solution at 122° F. 

2. Bleaching Bath .—After a thorough washing‘in water, 

the wool is immersed in a very dilute solution of sodium 
silicate, until thoroughly soaked. ‘ It is next trangferred direct 
into a bleaching bath consisting of 1 part of hydrogen peroxide 
solution (10-12 per cent, vol.) to 2 parts of pure vjater, and 
rendered alkaline to red litmus paper by sodium silicate. The 
bleaching process if oouduoted at 100-104" F., and takes one to 
two hours, tl)p bath being tested at intervals with red litmus 
paper and treated with an addition of sodium silicate if found 
no longer alkaline. ^ 

3. After Treatmznt .—The bleached wool is rinsed with 

water, and is placed for a short time in a | per cent, solution 
of oxalic acid, containing a little methyl violet; alter wliioh it 
is ringed and dried. * 

It with be evident from the foregoing descriptions that the 
bleaching bath always contains caustic alkali,‘which instigates 
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tho bleaching action. This latter may, hotffiver, easily be¬ 
come too energetic, to avoid which Wolffenstein retards the 
decomposition of tho.psroxide by* adding weaker all^lis, that 
^ust give a basic reactian with litmus. ’Such compounds in¬ 
clude sodium acetate and thnsalts of several polyhasic ^rganic 
acids. 

The process is carried out by treating a 5 per cent, solution 
of hydrogen peroxide with 10 per cent, of sodium acetate, and 
allowing this liquor to act on the wool for twenty-four hours. 
At the end of this time the wdol will bo completely bleached, 
whilst on'f a small 'quantity of hydrogen "peroxide has been 
decomposed. 

Bleaching Silk v^tlh llydmjen Peroxide .—-The silk is first 
scoured with ^bap and a liSUe soda in the usual manner, 
followed by souring in qjighlly aoidifiod^wator and rinsing in 
clean water. 

To facilitate the uniform moistening of the fibres it. is also 
advisable to subject then,, before hleaching, to the action of 
a 3 per cent, solution of, ammonium carbonate, and then im¬ 
mersing the moistened silk in the bleaching bath. 

The bleaching liquor is prepared by diluting tho 3 2 per cent, 
solution of. hydrogen peroxide with four times its volume of 
pure water, a suitable quantity of magnesia being added. 
After twenty-four hours the silk is taken out, and when 
washed and dried will be bleached sufficiently white but 
deprived of part of its lustre, and will h»ve acquired a rough 
texture. The fibre, however, is not weaken»d. 

In a further experiment the scoured silk was treated with 
hydrpgen peroxide solution diluted with 4-6 volumes of water 
and a little ammonia, and then put through an after treatment 
with^sodium bisulphite solution (15 “ B^.) containing^a little 
hydrochloric acid. This gave a fully bleached product that 
retained its lustre and smoothness. 

A similar result was obtained by entering the’silk,, after 
twelve •hours’ immersion in the bisulphite liquor, in a baljji of 
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very dilute hydfoohlorio acid, followed by washing and drying. 
The results of a number of trials showed that strong bleach¬ 
ing batljs are required tor Rleaohing silk with hydrogen per¬ 
oxide. 

The^use of magnesia causing the silk to feel rough, it seems 
advisable to lemovp any magnesia adhering to the fibre by 
means of dilute hydrochloric or sulphuric acid. W.*-"!! mag¬ 
nesia i* used, the hydrogen peroxide liquor may also bo 
warmed. 

In the experiments mentioned above, the bleaching liquors 
were* not warmed? 

Silk can he well bleached without suHering any loss of 
gloss, strength or elasticity by the gi),fiiciently prolonged 
action of a hydrogen peroxidfe bleaching Ifquor of suitable 
strength (rendered ^Ikaline by a littjo ammonia), followed by 
an after treatment with sodium bisulphite solution, preferably 
succeeded by a short immersion in dilute Wydrochloric acid. 

The goods are preferably loft in the blear-Mng bath, with 
frequent turning, until the desired, effect is obtained. In 
many instances, however, it is sufficient tp impregnate the 
material with the bleaching liquor, and squeeze out the 
surplus, the material being then left exposed toAhe air for a 
considerable time, and treated over again if necessary. 

C. A. Fawsitt recommends, for bleaching silk, sv mixture 
of 10 galls, of hydrogen peroxide solution (10 per cent, vol.) 
and 20 galls, of waAer, containing 4 oz. of caustic soda and 
6 oz. of sodiuAi silicate. 

Ammonia, magnesium sulphate and caustic, soda may all 
be replaced by sodium silicate. For each 10 parts, by weight, 
of scoured and rinsed silk, the bleaching bath is charged with 
5-15 parts of hydrogen peroxide (10-12 per cent, vob) ac¬ 
cording to the quality of the goods—chappe silk, for instanoe, 
requiring a much smaller quantity of bleaching agent than 
tussah Bi&. The acidity of the hydrogen peroxide is neutral¬ 
ise^ with sodium silicate to produce the necessary'alkaline 
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reaction, 1 part of sodium silicate solution ^)jing added for 
every 10 parts of hydrogen peroxide. 

In this bath the bleaching of chappe silk may be carried on 
at a temperature of 150-165" F.; whilst*iii bleaching tussah 
silk the bath must finally bo heated to 212" P. As a rple the 
goods will bo found sufficiently bleachedt after •being worked 
abouf Tot a few hours in the bath. An immediate rinsing 
follows; and it is also lulvisable to treat the bleached goods 
in a soap bath, a trace of methyl violet, etc., being 
added. 

If it be desired to* imparl “ scroop ” to the silk the latter 
must be passed through a liquor contaiving acetic acid. 

According to tho process of C. J. Mathos, the cocoons pf 
tussah silk are first softened in’warm water, and then treated 
with a seventy-five fold quantity of oarbooate of soda solution, 
containing 8-10 per cent, of carbonate, based on the weight of 
the silk. The cocoons are then unwound and the silk is wrung. 
In this treatinSnt the silk loses about 10 per cent, of its 
originaljdry weight. The actual scouring of tussah silk is 
performed in a 25 per cent, solution of carhonate of soda, the 
alkalinity being then neutralised with dilute hydrochloric 
acid, followed by a thorough washing. The bleaching can 
be effected with the above solution of hydrogen peroxide. 
Mathos■ recommends an .after treatment with potassium 
chlorate and sodium nitrite. 

According to another process, the naSural brown tussah 
silk is wetted in a lukewarm 1 per cent, solution of carbonate 
of soda, followed by immersion for two hours in a soap solu¬ 
tion containing 10-12 per cent! of soft soap (based on the 
weight of the silk). The scoured silk is still of a brownish 
colour, though for many purposes this is no drawback. The 
bast soap ffom the scouring process cannot be used over again, 
and must therefore be thrown away. To reduce &e*colour 
of the sUk to ft light shade or white it must be enterbd for 
ten hoim in a strong solution of hydrogen peroxide, contain- 
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ing a little bcCrix, at 158" R, followed by a boiling hot 6 per 
cent, soap bath and then hy a lukewarm bath of soap. 

A ngw procBBS tor bleaching silk consists of adding glycerine, 
an alcohol, a ketonh or an aldehyde'to the hydrogen peroxide 
solutjjOn, this addition being said to render the soouring of the 
silk unnecestary. ,For example, 22 parts by weight of raw silk 
are heated for an hour in a vessel charged with 2^ parts of a 
3 per'cent, solution of hydrogen peroxide and 22 parts of 
acetone, the vessel being fitted with a reflux condenser. 
Again, 11 parts of boiled ehappe silk are treated for twenty- 
four to forty-eight hours in the coM wife 33 part»of hydrogen 
peroxide solution and 22 parts of alcohol. In both cases the 
addition of a little aranjonia is advisable* 

Bluimj before Jlleachmj.-^lt is worthy of mention in this 
place that in bleaching animal fibros with hydrogen peroxide 
the process is frequently supplemented by slightly bluing the 
fibres, which otherwise are not bleached ‘perfectly white. 
According to the patented proeeas of the Olidmische Rabrik 
Opladen, the wool or silk to be bleaehed may bo blujd before¬ 
hand, by treating it with a dilute solution of some bluish 
dye, such as Acid Violet, Alkaji Blue, or the like, up/.il it 
has acquired a faint bluish tinge. The usual bleaching 
treatment is applied afterwards. This procedure is claimed 
to effect a considerable saving of hydrogen peroxide, in ad¬ 
dition to furnishing a pure white. 

Blemhiruj CntUAi with Hydrogen Peroxide .—Cotton is 
usually bleached with bleaching powder, an agent that can¬ 
not be Replaced by the much dearer hydrogen peroxide. 
Nevertheless the latter is sometimes used for treating eertain 
classes of cotton goods, such as fine counts of yarn. A per¬ 
fect, f\}ll bleach can be obtained by combined treatment, with 
hydrogen peroxide and bleaching soda. The gdbd^s are first 
treat#! with carbonate of soda solution, then with dilute 
caustic soda (10 parts of caustic soda, sp. gr. B16, to 100 parts 
of jvater), in a booking kier, for about six to eight fiours, in 
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the usual manner, and afterwards suitably* rinsed and 
squeezed. After this prepjiratory treatment the goods are 
put through a souring, bath (sp. 1'03), transferred to a 
bdth of bleaching soda (si), gr. 1'00.5), and left in a heap lor 
one hour. After a good washing the goo<ls are passed through 
caustic soda (sp. gr. 1'07), washed again .and ppt through a 
wring#'.:. They ai'e next entered in the hydrogen peroxide 
bath, which has been jirepared by diluting 2^ galls. oS com¬ 
mercial hydrogen peroxide witl^ eight limes that quantity of 
water, 8 oz. of ammonia (20* Bii.) being added. In this 
liquor the goods are left for at least eight hours (i.e., until per¬ 
fectly while) at a temperature of about 77-86°, F., and are 
afterwards put tiirough a wringer and dried in the air (exposed 
to the light.) 

Bleachiiifl Linenn vnth llj/droijcii Pe.ro.ridi ',.—According to 
Ubicini, grass bleaching may be replaced by hydrogen per¬ 
oxide ; but the latter is more expensive. 

Hydrogen peroxide bleaching is not equal in all respects to 
grassing, the action of lyhich latter process, according to 
Ubicini, ib partly due to the ozone present in the air. The 
serial order of the operations in the Ubicini process is as 
follows : Soaking the goods, washing, liming (2-3 per cent.), 
souring with hydrochloric acid, washing in a 2 per cent, bath 
of carbonate of soda, 1 per cent, of caustic soda, 0 5 per cent, 
of resin, soaping for three hours at 122“ F., washing for three 
hours, and treating with hydrogen peroxidaiat 120-140° F., the 
goods being turned at frequent intervals. A tseatment with 
hydrochloric acid completes the process. 

Bleaching Jute with Hydrogen ,1'eroxide .—.lute always re¬ 
quires to be cleansed before bleaching, by boiling it in a 5 per 
cent, solution of carbonate of soda, followed by rinsing. 

The bleaehing of jute (Chinese and East Indian fil>re, or 
jute fabrics) is effected with a 10-12 per cent, (vol.) solution of 
hydrogen peroxide, containing 2 per cent, of amicfcnia ,(20° 
BA.). The jute'must be left in this hath for one to two days 
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at a tempurature of 77-86° P. After being taken out the 
goods are dried in the air, 

The cleaned material Aan also be, dipped in the above 
bleaching bath and properly steeped, ,i;he surplus liquor being 
then expressed in a wringer, and the still damp material dried 
slowly at 68‘'^P. This latter operation must be repeated if a 
successful result is desired. ..,, ,, 

With commercial hydrogen peroxide solution, diluted with 
an eight-fold quantity of watgr and made slightly alkaline 
with ammonia, the jute will not be sufficiently bleached, even 
by two days’ impiersion in the bath;*and it is^only by re¬ 
peating the treatment for the saiAe length’of time, and sup¬ 
plementing it with an after treatment with sodium bisulphite, 
that a nearly pure white can he obtained. • 

As previously mentioned, jute (and especially fine yarn) can 
be bleached by the permanganate process. After a suitable 
treatment with carbonate of soda and permanganate solution 
the goods are worked about ig dilute hji'drochlorio acid 
containing hydrogen peroxide solution, and then washed. 
The process must, however, bo repeated in order to obtain 
a perfect white. In a recent process, patented by Martin, 
the jute is first of all boiled in an autoclave for four hours, 
in a solution containing, for 12 cwt. of material, 1 cwt. of 
calcined soda, 6 lb. of oil of turpentine and 6 lb. qf carbon 
disulphide. In this process an attempt is made to reduce the 
consumption of the,bleaching agent to one-half. 

Bleaching Y^ious Vegetable Fibres with Hydrogen Per¬ 
oxide .—Manila hemp can be bleached with hydrogen peroxide 
in the same way as jute. ^With this object the commercial 
hydrogen peroxide (3’2 per cent.) is diluted with only five to 
six times its volume of water, the liquid being rendered alkaline 
with alarut 2 per cent, of ammonia. The Manila hemp is 
soakeii in this bath for one to two. days, and if not then suffi¬ 
ciently bAeached is subjected to a 'repeUtion of the same 
treatment. The goods are then taken out, wAing and placed 
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for a short time in a dilute solution of sodium bisulphite, 
followed by suitable washing and drying. In this process the 
lustre and strength of tjhe fibre are preserved. 

" The various kinds of,, hemp behave ssmewhat diferently 
under the action of hydrogen peroxide. Before bleaching 
they must be cleansed by a faintly alkaline agent; and the 
bleaching liquor may be prepared by (Tduting hydrogen per¬ 
oxide solution with 4 volumes of water, a little aipmonia 
being added to produce an all^pline reaction. In the case of 
Prussian or Bussian hemp the matqpial is left in the bleaching 
liquor for three to foar days, whereas Italian hemp will be 
sufficiently bleached in alxsut one and a half days. After 
leaving the bath the material is slightly rinsed, wrung and 
hung up to dry while still damp^, preferably in the air. 

Sisal hemp (Pita fibre) can be bleached, in accordance with 
its practical application, by an alkaline hydrogen peroxide 
liquor (1: 4), the operation being repeated when the hemp is 
required as waft for upholstery fabrics. Mexican fibre may be 
bleached in the same way as Sisal. 

New 'Zealand hemp is bleached with a similar, slightly 
alkahne hydrogen peroxide liquor, by immersion lor about 
three days. This will make the fibres a nearly pure white, 
sufficiently so for the purposes for which they are intended, 
and they may then be taken out, rinsed, wrung and hung up 
to dry, preferably in the air. The lustre of the fibres is un¬ 
impaired. 

Bleaching Straw, Wood, etc., with Ilydrogefl Peroxide .— 
For bleaching straw the following bleaching liquoi' is used: 
Commercial hydrogen peroxide (§-2 per cent.) is diluted with 
twice its volume of pure water, and treated with 4 oz. of 
sodium silicate to every 6 galls. The silicate may be re¬ 
placed by ammonia (sp. gr. 0'910), at the rate of 1 lb. per 
10 galls. A bath of this kind can also be used for blejKihing 
wood (plates, ornaments), the material being imiderae^ for 
about five days at a temperature of about 65.68" F., A little 
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freah ammonia'(»,bout l.J-2 oz.) ia added to the bath at inter- 
vala of about el^ht houra.. After removal ffom the bath the 
material ia bleached alowlytat a low toeqperature. 

The colouring uiaiiera and extractives deposited in the cell4 
of the material arc completely eliminated by tliia process. 

lUeachind l<'e,alhe,p irilk Ilydroyen Peroxide .—Feathers 
muat be thoroughly cleansed with petroleum spirit,,'Ar-aoap 
solution,, before bleaching, to remove both the natural fat 
and all traces of accidental gj-oase from external sources. 
With this object the featheca aw soaked for six to eight houra 
in petroleum spirit in a closed vessel (to*prevent Igss by eva¬ 
poration). If possible, each sefiarate feather should be 
moved about gently, in order to facilitate tjie extraction of the 
fat.; but violent agitation must-be avoided, owing to the risk 
of tangling the feathers. When cleansed, the feathers are 
dried in a moderately strong current of jvarm air. While they 
are cooling, the bleaching liquor is prepared; cooling being 
found to be indispensable to the at^pinment of^ ^ull bleach. 

According to another proce.ss the fpathers (ostrich feathers) 
are cleansed in the usual way by washing in a warm'solution 
of soap, freed from grease with very dilute ammonia, and then 
entered into the bleaching bath. 

Worn and tangled feathers have to go through a preparatory 
treatment. For this purpose 4 oz. of white tallow soap are 
dissolved, by boiling, in about 1 gall, of soft water, the solu¬ 
tion being skimmed stud set aside to cool. In the meantime 
the feathers hujre been soaked in lukewarm water, and are 
next washed with the cold soap solution, preferaljly by spread¬ 
ing them out on a smooth, plean support, the soap solption 
being applied with a pad of linen cloth. The washed material 

is rinsed with lukewarm water, then laid between two clean, 
• % 
dry linen cloths and patted gently with the haad. When 

nearlyslry the feathers must be taken out of the cloths, and 

curled andf dried by the heat of a colce fire, which must be 

smokeless, 
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The bleaehins liquor consists of undiluted hydrtgen peroxide 
solution (10 per cent, vol.), to which has been added just 
sufficient ammonia to JSave it faiAly acid to litmus, paper. 
Dliring the bleaching process the feathers? must naturally be 
completely submorgod and protected from light. The jpera- 
tion take., from eight hours to three day#. The remarkable 
differei.’'’ 'tt the time is due to ditferonoes of origin and age of 
the feathei-8, and the adherent natural colouring matters. 
During the first part of the pnocess the goods are gently 
moved to and fro in the hath. * When the desired degree of 
bleaching is .attained die feathers are rinsed in soft water, 
preferably rain water. Einsmg is followed by a l»th of spirit, 
containing 10 per optit. of ethei', thij being succeeded b^ 
another rinsing, (Gaining in thd.hydi-o-oxtraotor and drying. 

When dry the feathery are passed tl\yee or four times 
through pure benzine, and waved about in the air until dry. 
Curling is done \»ith a knife. 

Instead of ttia foregoing 4)roce33, which, however, yields 
results that satisfy all requirements, the feathers may, as 
already mentionedj bo first treated with a warm solution of 
soa^, followed by very weak ammonia, and then placed in a 
hydrogen peroxide solution (10 per cent, vol.) that has been 
made very faintly alkaline with ammonia, the temperature of 
the bath being about 85-96^ F. About 11 lb. of the cleansed 
material can be bleached with 2| galls, of liquor, the feathers 
being kept in the bath for about twenty-foiB' hours and worked 
about frequently. On removal from the bath«the bleached 
feathers are riqsed with cold water, and then laid ftr about 
two hqurs in a cold solution of crystallised tartaric acid (2^ 
per cent, strength). This is followed by rinsing with cold 
water until the acid reaction has completely disappeared, alter 
which the fenthers are dried. 

0. A. I’awsitt recommends that the bleached and washed 
feathers should be passed through a bath of very Glutei sul¬ 
phuric aCid to stiffen the quills 
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lUeiwhhKj 'Leather irilh lli/ilrixjim Peroxide .—As is well 
known, tatinod leather contains • a considerable amount of 
tannin,, ami },M'«!>'Se. Ohanioy leather, which is prepared 
by an oil process, inust Ije freed from impurities and fatty 
matters before bleimhiiif' by washitif' with soap and water, 
the soap boi'oK re’sioved by repeated and prolonged rinsing 
with soft water. Bleaching is effected in a hydroges.-, eroxide 
solution (10 ]Ji!r cent, vol.) that has been treated witli 2^ per 
cent, of ammonia (20" Be.), the bath being warmed to about 
85-90" P. Tl)e leather is left in the bath for about twenty- 
four hours, witn frequent turning. When .bleached the 
material is veil wpieexed, and then washed for a long time in 
soft water’, followed hy. slow drying in accurrent of air, being 
worked about frequently. Batgut and horn may also be 
bleached hy the same procross; bub with regard to the latter 
another niothod will be given later ore. 

.According to Bdrntrager tanned leather (also chamoy 
leather) is digested for an hour «t 104" F.cwith benzine (to 
remove fat, etc.), di-aiued, the surplus solvent being removed 
by war ming the leather in the writer bath, after which the 
material is bleached in hydrogoir peroxide solution, grade 
alkaline with ammonia. When bleached the leather is 
squeezed and washed, and then di’iod slowly in the air, as 
mentioned above. This process gives an excellent product, 
of a pale reddish white colour'. 

Leather may also be bleached by a process analogous to 
grassirrg. Tire bleaching lirpior is a very faintly alkaline so¬ 
lution of hydrogen peroxide (10 per cent, vok), prepared by 
dropping ammonia slowly into the stirred peroxide solution 
until it begirrs to turn red litmus paper blue. The material is 
entered in this bath for some time, then srjueezed, and hung 
up to dry slowly in a cunent of air. The whole process is 
gendtallv repeated twice, the bleached leather being finally 
driAd slowly in a draught, and repeatedly worked about the 
while. 
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DkanhmjiTvory, Ilorn, Bom's and Similar Afjiclas .—Ivory 
may Ire bleached* in hydrcjgeii peroxide (10 per cent, vol.), 
diluted with twice its'volume ol°distilled water, aulliciont 
ammonia being added to«makc the li(juor*uouti'al to Ixrth red 
and blue litmus paper (or at any rale very slightly acid), no 
preliminary treatment being i‘e(piircd, Bonos «nist bo freed 
from fc‘. ollt:., before bleaching, benzine, ether or a solution of 
carbonate of soda being used. Hornti'ager recoinmendB the 
following process for bleachingdvory, horn and Irenes:— 

An ethereal lirjuor is pi’epifl'ed by shaking up hydrogen 
peroxide witjr ether oi benzine, so as to dissolve the fo/inor. 
The mixture is separated in a separating fnnjiol, and the 
solution (which cojitains about .50 pei' cent, of oxygon b^ 
volume) is usod*for treating i»ory, born, etc., the fat being 
dissolved and extracted, apd the material bleached at the same 
time. . 

This process,* being very expensive, is restricted to the 
treatment of ftn^ goods. Tke bath already recommended for 
ivory can be used for bltjpching bone or horn that has been 
freed from fat with carbonate of soda solution. The materials 
must remain in the bath lor aliout twenty-four hours, at a 
temperature of about 85-95" F., and bo then ti ansforrcd for 
about fifteen hours to a similar bath, the tomporaturo of which 
is only 68° F. 

After removal from the bath the inatorials are dried slowly 
in the air, exposed to the light (preferably direct sunlight). 

Bleachitig Hair — Human and animal hair must be sorted 
and thoroughly cleansed before bleaching. For thft purpose 
the hpir is thoroughly washed witii soap and warm, soft water, 
and then immersed in dilute ammonia until it no longer 
repels^ water. The bleaching liquor is hydrogen peroxide so¬ 
lution (10 per cent, vol.) containing 2^ per cent, of ammonia; 
and in this the cleansed material is left foi- about tw'enty-four 
hours at a temperature of 86 ' F. The operation* does not 
prooeechuniformly, owing to differences in the composition of 
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the oolourinf!' matter, which is more or less aitered and 
rendered soiuble by the action of .the hydrogen peroxide; so 
that BOjno kinds of hair tui*n yeiiow and then white (oocasion- 
aiiy with a yeilowida or bluish tinge), whilst others are vei'y 
difficult to bleach at all. Usually a second, fresh bath is 
necessary in wder bleach the material sulliciently. When 
the operation has been carried tar enough the hair is«;’Jeezed, 
placed in pure, soft water, containing 1/100 per cent, of con¬ 
centrated sulphuric acid ((i(i°»iBe.), and weighted down in 
this liquor for a long time. It'is then washed repeatedly with 
pure*water and dried in the air. Bleached spd w^ihed human 
hair must be .dipped, while still moist, in a solution of spirit, 
containing a little oil apd glycerine, and then gradually dried 
in a draught. 

Cleansed animal, hair can geneptlly he bleached by the 
following treatment: 1 part of comirercial hydrogen perox¬ 
ide solution (10 per cent, vol.) is diluted*^ with an equal 
quantity of soft water and treated with per cent, of 
ammonia, the hair being left in tliii bath for twelve hours at 
68' F. The material is then taken out, squeezed and dried, 
without washing, in a well-ventilafed and lighted room warmed 
to about 60-63“ F. It is advisable, however, to use a series of 
weaker baths, the material being entered first in the weakest 
and coolest liquor {e.g., 1 part of hydrogen peroxide and 6 
parts of water), and then in a second, third and fourth bath, 
each freshly prepated and stronger than the preceding one. 
Finally the mftterial is treated in a fresh bath containing equal 
quantities of peroxide solution and soft water* On removal 
from this bath the hair is squeezed, and is then dried as de¬ 
scribed above. 

Blenching Sponges with Hydrogen Peroxide .—Since sponges 
contain calcium carbonate and iron oxide these tonstituents 
must ^)e removed, before bleaching, by means of dilute hydro¬ 
chloric acid. For this purpose it is generally sufficient to 
treat the sponges with a mixture of 5 parts of technicifily pure 
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hydroohlorio acid (21° B6,) and 100 parte "ol water, for 
eighteen to twenly-four hpurs; theugh in some cases the 
operation must be repadted. Wh8n the sponges are ^stained 
in red patches, a mixture of 20 parts of pure hydrochloric 
acid and 100 parts of water must be used for the preparatory 
treatment. After the above-named coRipounds have beeji 
dissoh:-’ ofit by the acid the sponges are squeezed by power¬ 
ful pressure, and washed thoroughly in clean water, to femove 
the acid completely. 

The cleansed sponges arc bldhchod in commercial hydrogen 
peroxide solution (10 ^er cent, vol.) containijig 2| per ceflt. of 
ammonia (20° B<5.), pressed down with wood or glass, and left 
in the bath for two te tluee days (aeoor^ling to the quality of the 
sponges) at a teiAperature of alJout 68" 1'., during which time 
they should he worked abput and pressotl^repeatedly. When 
finished they are taken, out, squeezed and slowly dried in a 
draught, prefeiubly in sunlight. 
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NEW ITtOCEHSEE \NI) AEEN'I^ EOlt HIJ'lACUllNG EATS, OlEH, 

WAX, j’aiiaeein',' soaj' and glue. 

A. Bi.EAEUiNri I'’ats, Oir.s," Wax and Paiiafkin. 

jVate Pr(}ir,.is f<ir lilmcfinnj Falx and OiU. —H. A. Metz and 
P. S. Olarlimin Imvo devised A new process for hloaching fats 
and oils, based on •Ibe a(!ti()n of liwirosuipbitos, or of hydro- 
aulphite-foriiialdeliydeB and sulphoxylatos. 

(a)r Maize oil (200 parts) is mixed with'cold water (200 
parts) containinE sodium hydroJfilphite (15* parts), the last- 
named siilistanco being prepared liy means of zinc,dust and 
sodium bisulphite. The mixture is platted in a closed vessel for 
about len hours, stirred at intervals and then left to settle. 
At the end of several hours the amber colour of the oil will 
have ohangeil to pale straw yellow, and after a further thirty- 
two hours will be quite colourless. 

(A) Seed oil (200 parts) is mixed with cold water (600 
parts) containing “lO parts of hyraldite NF (q.v.), or an 
equivalent quantity of a similar substance, in which a com¬ 
bination of sodium hydrosulphito and formaldehyde forms the 
active ingredient. The mfetnre is stirred up well in a'olosed 
vessel and warmed to 158“ F. When cool the liquid is 
treated as described above. 

. (c) Kaw linseed oil (200 parts) is mixed witH' gold water 
(400 * pqrts) containing sodium hydrosulphite (20 parts). 
After stirring thoroughly in a closed vessel tlje mixture is left 
to*eettle for thirty-two hours, by which time the oil will have 
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been decolorised to a considerable extent, witlpyt having sus¬ 
tained any alteration. The upper Ijiyors of bWacliod oil are 
syphoned oil, and the joitiaiuder iE extracted with petroleum 
spirit; or the whole of .the oil is rocovojod by moans of a 
solvent, which is expelled by distillation. 

Bleackinij Wax. —E. Weingiirtner emjjloys ^or blcftohin^' 
beeswax, carnauba wax, etc., aluminiuhi-inagnesiuin hydro¬ 
silicate (fuller’s earth), which has long been used for de¬ 
colorising oils, his procedure he^ng as follows :— 

One hundred parts of crude J)eoswax are heated, with con¬ 
stant stirrinjj, to about Qdli" 10 parts of fuller’s earth being 
then added in small (piantities, and the Usiiperature raised to 
300-338“ E., though not higher. During the healing pnsiess 
the fuller’s earth absorbs the jolournig matters of the waS, 
and becomes dark coloured and finally black in the process, 
whilst the colour of thc_ bleached wax grallually changes from 
yellow to whit(*. From time to time siuall samples of the 
wax are takeo, these hoing^filtered .and set to cool on a glass 
plate, in order to see whether the bleaching is complete. As 
a rule bleaching will he finished in thirty minutes, wheremxin 
the application of heat is suspended, and the warm wax is 
separated from the fuller’s earth by filter presses, centrifugal 
machines, or the like. The residue, winch still contains about 
50-60 ppr cent, of wax in luldition to the fuller’s earth and 
impurities, is extracted with carbon tetrachloride, carbon 
disulphide, or the like, in order to reoovej; the wax. 

Bleaching Paraffin Wax .—Bavarian ami Jlilosian fuller’s 
earth can ho applied to bleaching paraflin wax, in addition to 
the bleaching of fats and oils. 

B. Bleaching Soaf. 

Decrolin ancl Blankitu for Bleaching A'oiip.—The fiadische 
Anilin & Sodafabrik has put on the market two bl*aohing 
agents for soap, “ Decrolin ” and “ Blankite ”. The former 
pf thesfp is a soluble greenish powder for bleaching soft soaps. 
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and is prepare by the reduction of salts of fonnaldehyde- 
sulphurous acid, CH.pH,jS 03 . (Ger. Pal. 165,807.) 

Decrolin is a powerful teducing agprit, its bleaching action 
being only exertedtat high torapcralures, so that it must be 
dissolved in hot water, and the solution added to the soap 
towarh the ^nd of^tho boiling process. About } per cent., 
based on the weight of the finished soap, is siiff'^Lent for 
bleachipg. The best elTects are produced on soaps for which 
whiteness is of more imporli^nco thati transparency. 

Blankite (pure, anhydrous sodium hydrosulphite, Na 2 S. 30 ^) 
is a' fine, white .powder, soluble in water, and is used for 
bleaching curd soaps. For this phrpose 1 part of Blankite is 
dissolved in 10 parts of cold water, a smaH quantity (about 2 
fluid oz. per 1 lb. of 'Blankjte) of caustic ar«la lye being 
added, and the mixture crutched into the boiling soap be¬ 
fore the separation of the curd. Another method is to strew the 
fine powder over the boiling soap pasta. Tho-ough stirring is 
necessary, to unsure the bleaching agent conjing into contact 
with all parts of the soap. About 0'2-0'3 per cent, of the agent 
is sufficient. The solution must be used at once. Since its 
power diminishes when kept for some time. The bleaching 
action is based on energetic absorption of oxygen, tlie hydro¬ 
sulphite being converted into bisulphite; or in an alkaline 
solution, into sodium sulphite and sulphate. 

0. Bleaching Glue. 

The best agivit for bleaching glue is the zinc salt of formal- 
dehyde-suCphoxylic acid, tins salt not being liable to the defect 
of the corresponding sodium sf It, which, in presence of metallic 
salts, undergoes partial decomposition, whereby metallic sul¬ 
phides are formed and the glue is turned grey. 

For carrying out the process the glue is heatedj that is to 
say th^ glue liquor in the boiling pan is maintained at about 
the boiling point of water, and the basic zinc salt of 
formaldehyde-sulphoxylic acid is added in the form of*a thin 
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pulp (mixed with water) and well stirred in. .The colour be- 
oomes lighter within a tevj minutes. About 4^ lb. of the 
zinc salt will bleach a tpn of gluo. ^ The after treatment is of 
thb usual kind. Occasi#nally an additior#of acid to the glue 
liquor is desirable. 

This technically important process fortus the siubjeef of % 
patent by tl*e Badischo Oo. 



(iHAPTKK X. 

sorjl), STAlSIiF, CAr,C!IUM HYI’OCHI/OUITK AND KLEAOHING 
st'DA. 

A. 'STAIi/.K Cakimn Ih/jiticldorUc. —The .Griesboim-Blektron 
Chemical Co. lias palenleil a process for the manufacture of 
stable, solid calcium ,hypochlorite, in, which “chloride of 
lime ” solution is evaporatefi under conditions reducing the 
risk of decomposition to a minin)um, the crystals deposited 
from the liquor being separated and dried in u suitable 
.mamior. ' 

The new “ chloride of lime ” obtained in tbistnanner posses¬ 
ses the following advantages over the ordinary preparation;— 

1. When treated with hydrochloric acid it liberates 80- 
90 per cent, of its own weight of active chlorine. 

9. It is soluble in water, to a colourless and almost perfectly 
clear solution, so that no special clarifying plant is required 
by the user and no troublesome waste product is temed. 

3. When exposed to the air it does not become soft and 
greasy (like ordinary bleaching powder), since it contains but 
little calcium chloride. 

4. Ilf is an excellent bleaching agent, since.it can be made 
to liberate free chlorine, frge hypoohlorous acid or oxygen, as 
desired. 

5. ^It is of a high degree of pmity and easy to work, 

71. Bleachinij Soda .—There are several waye of making 
this ‘preparation, one of them consisting in pouring fused 
caustic 3oda, in suitable amount, and in small quantities at a 
(ime, on to carbonate of soda, and then passing this mixture 

• 'lA 
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through a mill. Another motho<l ia to boil toother sodium 
silicate, water and ammonij,-soda, the mixture being poured 
into shallow moulds to sfit. Honker’s bleauhiiig soda consists 
of: Water 48'56 per cent., gelatinous sitiea 18-26, sodium 
silicate 16-69, carbonate of soda 15-76, caustic soda 0-32, 
sodium chloride 0 39, alumina 0 024 and ferric* oxide 0 094 
per cent. • 

Heilpern and Haas’ bleaching soda contains: Water. 1-685 
per cent., gelatinous silica 0-4(»0, carbonate of soda 84-788, 
caustic soda 0160, sodium chlbrido 7-805, sodium sulphate 
4-414, alumina 0-5^0, fhriic^oxide 0-044 per- cent, and tftices 
of calcium carbonate. 



(JHAPTEK XI. 

UliECTllIC liPEACHING. 

« 

Thk eloctric current in utilised in tlio preparation of a bleach- 
int; agent to ropluco bleaching powder.*' , . 

“Ele.;tric.,bleachLng” implies bleaching with a substitute 
for bleaching powder, .prepared by an dectrical process, but 
used in the satne way as the Ordinary propaVation. Owing to 
the numerous drav^backs of ordinaty bleaching powder, which 
drawbacks it was desirable to remove, both on the score of 
economy, reliability, cleanliness and convonlbnco in working, 
attempts were made, more than«twenty years'ago, to replace 
this substance by some other bleaching agent. 

Electrolytic lUcachiruj Lye .—These attempts resulted in 
the production of an “ electrolytic bleaching lye ” analogous 
in composition to bleaching powder, except that completely 
soluble sodium compounds were present in place of the lime 
compounds that always left an insoluble residue. 

The most important constituent of bleaching powder is 
calcium hypochlortte (Ca(OCI).J, in addition to which the 
compounds Cl>-Ga-OCl, calcium hydroxide and calcium chloride, 
are present, whilst the electrolytic lye, which is a perfectly 
clear liquid, contains sodium hypochlorite, NaOCl. .When 
bleaching powder is dissolved a residue is left; and on the 
resultipg lye being exposed to the air after careful settling it 
again becomes turbid from the presence of partiblqs of lime, 
whereas this is not the case with (jbe lye prepared by the 
electrolytic process. 

f he application of the electrolytic preparation is Specially 
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advisable when no suitable dissolvinp; apparatus for bleaching 
powder is available,' or the workers are not thoroughly skilled 
bleachers. When watat* power or a cheap source of .steam 
is at disposal, and where ‘the formation of*injurious effluents 
must be avoided, the electrolytic process is advisable, especially 
since, with good apparatus, it is cheaporathan tlie ordinary, 
method. Irr fact it may bo used for all purposes for which 
bleaching powder is suitable ; and is advantageous for IJeaoh- 
ing jute, hemp, etc., as well as bsing applicable to the bleach¬ 
ing of cotton, linen, paper, cellulbse, etc. Fine goods, such as 
lace, curtains, .bandagoi^and the like, are usually not. bleached 
with bleaching powder, but with the decompositiop product of 
that agent and carbonate of soda. . 

Sodium hypooMorite is prejkired by treating bleaching 
powder with carbonate of lyida or sodium sulphate, according 
to the equation: Ca(CIO).j + Na^CO^ « ilNaClO -t- CaCOj 
(or Ca(C10)2 -l- llaoSO, = 2NaOCl + CaS 04 ). Wherevpr it 
has been the practice to use solutions of sodium (or potassium) 
hypoclUorite, which arc ajso known in commerce as Eau de 
.lavelle, Eau de Tiarraque, Chlerozone, Bleaching Soda, etc., 
these liquids can be replaced, for bleaching, by tbe electrolytic 
bleaching lye in question. 

In preparing these electrolytic bleaching liquors use is made 
of various salts, including sodium chloride or common salt 
(NaCl), magnesium chloride (MgCl.j + 6H,p), calcium 
chloride (OaClj -b 6H„0) and carnallite, a’double chloride of 
potash and magnesia (KOI, MgCI.^, 6Hp). > 

The actual founder of the electrolytic bleaching industry 
was O..Hermite, who, more than twpnty years ago, electrolysed 
sea water and afterwards dilute solutions of magnesium chloride. 

Bosqpe and Lund electrolysed sea water in an apparatus 
'devised b;^ Hermite; and it was found that a solution con¬ 
taining OT per cent, of active chlorine lost 10 per cent, of the 
same in twenty-four hours, the loss with a 7‘5 j»r cent, 
solution Being 34 per cent., and with a 0 05 per cent, solutfon 
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90 per cent.' «t the active (ihlorine. Hence, the greater the 
dilution of the bleaching liquor t,|ie more "rapidly it is decom- 
po8ed_; though the tem'perature, atjd above all the degree 
of alkalinity, of Ike bleaching liquor influence its stability. 
Correspondingly diluted solutions of magnesium obloride 
.behave simtfarly tg sea water on electrolysis; but the liquors 
prepared by the electrolysis of sodium chloride «o'utions are 
more .stable. The development of the electrical bleaching 
industry is intimately comig'jted with tiie progress made in 
the apparatus employed for making the bleaching liquors. 

Though the licjuors made by Hermite from^sea water and 
magnesium .chloride were not interior to tlioso now obtained 
from electrolysed salt solutions, ho waj, unable to carry out 
*his invention successfully, because, in practice, his apparatus 
exhibited defects which were gradually recognised. 

The preparation of electrolytic bl/iaching lyes necessitates 
the .use of a dynamo, the (continuous) cuwent furnished by 
this generator being passed thraugh a soluljoE that is usually 
prepared by dissolving rock salt (sodium chloride) in water, 
the other chloridts mentioned above being rarely*employed. 
During electrolysis the cathode metal (metal of the negative 
pole) decomposes the water, with formation of alkali hydrate 
(caustic soda), whilst chlorine is liberated at the anode (metal of 
the positive pole). The principal feature of an electric bleach¬ 
ing plant is the electrolyser in which the bleaching liquor is 
made; and the pknt must also contain a vessel for preparing 
the salt soliitiuu, and a tank, made of cement, concrete 
eartherfware, or wood lined with lead, for thp reception and 
storage of the finished liquor. No alteration in an .existing 
plant employing bleaching powder is needed when electric 
bleaching is introduced, all the addition necessary being the 
provision of the electrical appliances. 

Judging the Utility of Electric Bleaching Plant. —The 
foll.owirf)' points must be considereA in judging the utility of 
an elegtric bleaching plant;— 
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1. The ooMBumption of power for a given weight of chlorine 
in a given time. 

Thie conanrnption of power, explessod in kilowatt hours,' 
is Jhe product of the amperage of tiie auji’ent, the voltage 
(measured at the apparatus) and the number of hours occu¬ 
pied. The weight of chlorine produced w ascertained “from 
the volume of the bleaching liquor made and the number of 
grains of chlorine per gallon. 

Kxample. An apparatus working with 70 amperes at 110 
volts produces in ton hours 124 galls, of liquor containing 
1,400 grains of active Ohlorine per gall. The consumption of 
power is 70 x 110 x 10 'lOOO = 77 kilowatt hours, or 7-7 
kilowatts per hour, that is to say about 12 mechanical horse¬ 
power during the ten hours; and the weight of chlorine pro¬ 
duced is: 121 X 1400 -= 7000 = 24| lb. 

2. The consumption of salt, that is to say the strength of 
the bleaching liquor. 

This factor depends on Ix'th the concentration of the solu¬ 
tion of salt used and the strength of the resulting bleaching 
liquor. ^ 

Since the volume of the bleaching liquor is identical with 
that' of the original solution taken, the amount of salt con¬ 
sumed iu producing 1 gall, of liquor is greater in proportion 
as the original solution was more concentrated. 

Example: If a salt solution be employed containing 1 lb. 
of salt per gall., this weight of salt is t^nsumed for every 
gall, of liquor produced, and according to the strength of the 
Uquor in active chlorine, so will the yield from that weight of 
salt vary, the higher the concentration of the liquor the lower 
the consumption of salt per unit of chlorine. 

Example: If the bleaching liquor contain 1,400 grains of 
‘ohlorine per- gall., 5 lb. of salt have teen consumed in pro¬ 
ducing 1 lb. of chlorine; but if the liquor contain only 840 
grains of chlorine per gall, the consumption of salt 7>er 1 lb. 
of ohloriae has been 8-3 lb. Again, if a 15 per cent.^solution 



80 


IlLKAOHINft AND nKTKRGENTS. 


of salt have been used—containing lb. of salt per gall.—and 
the resulting liquor contain only 840 grSins of chlorine per 
gall., then 12,J lb. of 8a*it have beep consumed in the pro¬ 
duction of 1 lb. of*chlorine. * 

3. The concentration of the liquor furnished by the ap- 
^paralus in jts reliVion to the material to be bleached. 

Some materials, cellulose for instance, contair such a 
quantity of water when they come to be bleached that strong 
solutions of chlorine alone jre suitable, since otherwise the 
water in the material would «,lilute the liquor to such an ex¬ 
tendi as to render it inoperative. For Ahis purgpse a solution 
containing ^1,400 grains of active chlorine per gall, {cor¬ 
responding to chloride of lime solutions, of about 5° B4.) are 
'found to be strong enough fqr this purpose.* If, however, the 
electrolyser he incapable of furnishing liquors of this strength, 
and only produces those containipg 840-1,050 grains of 
chlorine per gall., the apparatus will not smt for some of the 
purposes for which the bleachitu; liquor may be required. 

4. The concentration of the blpaching liquor in view of 
replenishing the spent bleaching bath. 

In chomick bleaching it is a usual praewce lo regeneraie me 
lye with bleaching powder wdien it has lieoome so far spent 
as to have no bleaching ellect on freshly introduced material. 
A similar method may bo adopted with electrolytic lye, pro¬ 
vided it be of suUioient strength. 

5. The durabilile' of the apparatus. 

This factor;,depends lo a great extent on the working life of 
the elecdirodes, that is to say the parts by wlpch the eleotrio 
current is introduced into the apparatus. In the present types 
of electrolytic apparatus these electrodes consist either wholly 
of carbon (e.p., graphite) or platinum, or of the two together. 
Apparatus with exclusively carbon electrodes wear away tX 
theis^sitive pole, the positive electrode being corroded in course 
of time.'- With platinum negative electrodes there is also risk 
of wear, owing to the platinum at the negative pole dreooming 
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spongy. On the other hand, experience has shown that platinum 
is durable at the positive polo and carbon at tlio negative polo. 
With platinuni apparatiyj •mechanical cicahing is ossejitial, 
thoufth dillicult on accoiint'of the thinness <5f^,he platinum. 

6. The capacity of the apparatus at dil'fei'enl tunes. 

It sometimes happens that electric bleaching appiiratns that 
has worked well at first loses its ollicietuiy afterwai'ds ; .and 
therefore some time must necossarily ela))so before a doIjniU) 
opinion can be pronounced on th(3«Huitability of any apjiaratus, 
or whether it will fulfil the guarantees given. 

7. The matoi^al valuenif the apparatus. 

The value of the ainiaratus depends chiefly on tli^i materials 
used in the electrodes.* One with carhoi* electrodes only has 
but a small materiifl value, whila). apparatus with platinum 
electrodes always possesses (;ojisidoralilo material value, which 
"emains constant excojit ivhoii the ]ilatinum is used at the 
negative polo. 

Other points to b# taken ini# consideration arc the acces¬ 
sories, such as pumps and t^o like. 

Owing to^he differences in the methods of using and pre¬ 
paring the bleaching agent in the “ electric " bleaching pro- 
oessess the latter are divided into three classes; direct, indirect 
and auxiliary processes. In the direct iiroccss the haloid salt 
(sodium chloride) is electrolysed in the same vessel that is 
intended lor hleaching, the active halogen (chlorine) or the 
oxygen of the hleaching compound heing immediately con¬ 
sumed by the material to be bleached. In tne indweet process 
the bleaching agent is prepared in an electrolyser that is 
distinct ftpm the bleaching vat, so tljat the bleaching agent 
is not immediately employed for oxidising the material. The 
most important of the indirect processes seems to bo that in 
vfhioh a solution of sodium hypochlorite is produced in the 
electrolyser; and most of the methods applied in practice lire 
based on this process. The other iirocosses cannot Ire dis¬ 
cussed mdle fully here. 
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lileMhitm Experiment toith Electrolysed Sodium Chloride 
Solution .—The fact that a real bleaching'liquor can be obtained 
by the electrolytic decomposition yf a solution of common salt 
(sodium chloride) can Ixi demonstrated by the following ex¬ 
periment : Tlie cell (Fig. 3) is charged with a 10 per cent, 
solution of salt lynd fitted with two carbon plate electrodes, 
the anode being covered witti red calico. After ,a current from 
a battery of five accumulators has been allow6<] to act upon 
the electrolyte for ten minutes the hibric will be found to have 
turned quite white. i 



Fill. 3.—Cell charged with 10 per cent. Biilntiou of common salt and 
fitted with two carbon plate electrodes. 

Electrolyfic Decomposition of Sodium Chloride .—In the 
electrolytic decomposition of this salt the chlpride is separated 
into its constituent elements, sodium and chlorine, t|jfe formef 
(in so far as it is isolated at tlie cathode) combining with water 
to form sodium hydroxide (caustic soda) and hydrogen, accord¬ 
ing to the equation: Na^ -1- 2 H 2 O = 2NaOH + Hg. Thisrt- 
aorion explains why no deposition of metallic sodium is 
observed when sodium chloride is electrolysed. 

If the decomposition proceeded in the theoretical manner 
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the simultaneous presence of chlorine and caustjp.soda would 
give the^ reaction:— . 

CI 2 + 2NaOH =.l40Cl +*NaOlN- H,p. 

(Sodium hyiiochlorito) 

* 

As a matter of fact, however, subsidiary reactions occur to 
prevent the theoretical yield boing obtained.^ Acceding (io P. 
Sohoop, thesa disturbing factors include: (1) tho oxidation of 
the bleaching agent to a higher stage, namely, to chlorite 
(NaOlO.2) and chlorate (NaCIOjJ; (2) the reduction of the 
bleaching agent, already formed, *0 the stage of chloride; (3) 
the electrolytic decomposition of tho products (hydrochloric 
acid and chlorine-oxygen compounds) occurring al^ the anode. 
It is true that the prc^uctiou of chlorate ijannot bo suppressed 
entirely, but it has been found thaj, low tomperaturo, appropri¬ 
ate dilution and neutrality o^f the salt solution are factors that 
tend to oppose the formation of chlorate. 

As already mentioned, tho cathode metal (metal of iho 
negative pole) duri^ig the elecijrolysis of sodium chloride de¬ 
composes the water, with formation of caustic soda, whilst 
chlorine is Kberatod at the anode (metal of the positive pole). 
Becent experience has shown that when no diaphragm (porous 
{•artifion) is used, the liberation of hydrogen causes a circula¬ 
tion of . the liquid, so that after the initial escape of chlorine 
into the air, all the chlorine gas subsequently formed is im¬ 
mediately combined by the caustic soda to form sodium hypo¬ 
chlorite. So long as the temperature is low, and the solution 
remains faintly alkaline, the resulting chlorine sliquld accumu¬ 
late as hypochlorite. This, however, is not the case, ehlorate 
''being formed at first, and the hypochlorite itself then decom¬ 
posing again, i.e., the production of hypochlorite diminishes in 
proportion as it accumulates in the solution. To prevent this 
a diaphragm should be placed in the cell, or else the chlorine 
should be allowed to act on the lye in another vessel. In4he 
former case the tendency to acidity noticed in tlie latffer cape 
is not obasrved; And this is important, one of the chief ad- 



K4 


llIiHACHlNC AND DKTERHENTS. 


vanta"on of,c4eotrolytic bleaching liquor consisting in its being 
as neutral its possililo. Tho oxtont of.the reductiop at the 
cathode is influcncod byHho amfteva^e and by tho temperature 
of llie electrolyte. With a high amperage the libcratia-n of 
hydrogen is so energetic that part of it escapes in the gaseous 
forth, wlitireas with a low temperature the reduction is small. 
Hence, high amperage and low temperature njust be main¬ 
tained throughout. 

Ohservalioiix nf Fortsler fiid Midler .—In addition to the 
phenomena alrttiuly mentioped, h'lirster observed that when 
cOinmercial chlorides arc used, spa’Ingly soluble hydrates 
(calcium and magnesium hydroxide)' are lormed at the 
negative pole, the resulting preeijiitate resisting the passage of 
tho current and impairing tho contact between the liberated 
hydrogen and the hypochlorite solution. Investigation of the 
course of the reaction has show’ll that if all the alkali formed 
wore to come into immediate contact with the free chlorine 
there woidd bo no formation of chlorate, this being prevented 
by tho faintly alkaline reaction of the solution. As a matter 
of fact, the solution at the anisle is oven faintly aoid, owing to 
the liberation of chlorine, the acidity being greater in propor¬ 
tion as tho amount of hypochlorite in tho acid zone incr'eases. 
With regard to tlie voltage, another disturbing factor should be 
taken into consideration. 

E. Midler has demonstrated by experiment that the anion of 
the hypochlorite,,which is more readily set free than the anion 
of tho chloride, is decomposed into free oxygen and hydro- 
ohloria aoid. The use of current of high amperage necessitates 
the employment of a very strong solution of chloride, on ac-' 
count of the requisite resistance. If the formation of only a 
weak solution of hypochlorite he in view an excessive percent¬ 
age of salt would make the process expensive. For this reason 
the, right proportions must be determined in each case, when 
deciding on the construction of the apparatus. For the or¬ 
dinary bleaching process there is no disadvantage in using weak 
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liquor, whilul on tho other hand tliis liquor poMHt^aea the im¬ 
portant Wyantage of Iteinf' frje fromfliine ; and hoin;' almost 
neutral, is more stahlo. 

Types of Klt‘ctn)li/s(>.r. —Ainoiif' the l\|>o* of electroljser 
now in use moution may lie made of the rollowinf,':— 

The apparatus of Dr. Kollnor (who is itisoeiaftjd, in this 
conneotion, with Hiemens & JIalske, liui'lin); tho Haas and 
Oettol apparatus (Haas A Staid, Aiio, Saxony): tlieHchuekurt 
apparatus (Schuckej't A Co., Nfirendier}'); and tho S(diooj) 
apparatus (now niado h^ Siemens A JIalske). 

The Kellner Apparel us (li Oehatier, Charlottonhurf').—In 
this apparatus the electrixlos, which are wound with platimnn- 
iridium wire, are pladtxl in a stoneware vessel, in the hottom 
of which is a pipe for the admfksion of the hrino (sodium 
chloride solution) to ho docBniposed. Aftev tho solution has 
passed between the electrofles and hocome pai tially electrolysed 
' it runs oft' throuf'h an overflow into a collecting vessel under¬ 
neath. This is Stlfed with a Ifltrd lead cooling coil, traversed 
by*cold wa|j,er, to reduce to*the normal tcmperatuie tho liquor 
that has become heated in the cloctroly.ser ; wldudi done, the 
liquot is returned to the electrolyser by a centrifugal pump. 
This cycle of operations is repeated until tho liquor has been 
sufficiontly eniichod with active chlorine. 

The Hods and OcMe-l liiectnilylk; UlecKlt. —In this system 
the electrolyser (Fig. 4) consists of a deep vat of best stone¬ 
ware, in which the solution of salt is subjected to the electric 
current between specially pre^airod electrodes. Tho object of 
the process is to produce a clear and powerful bleaching liquor, 
mainly rtmsisting of sodium hypi.ichliJt'ite. By means of verti¬ 
cal electrodes tho vessel is divided into a number of separate 
cells, which do not communicate, but are provided with a»feed 
orifice at tha bottom of each, and a small overflow pipe at the 
top. The whole assemblage of cells is placed in a strong 
stoneware tank (Pig. 5) in such a manner that a free space Is 
left between the bottom of the electiolyser and that (^f the* 
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tank. On ilia latter being charged with the solution of salt 
the liquid risea through (the feed orifices in the separate cells 
until'it reaches the centre of theovorllow pipes (glass or pproe- 
lain) near the top. On the current being passed, the liberation 
of hydrogen causes the liquid in the cells to froth up violently 
and rise to such dn extent that it escapes through the overflow 
in a continuous stream, at the same time drawing in a fresh 
quantity of fresh lye through the food orifices. In this way 



Fio'. 4.—Haas and Oettel Electrolysef. 


the iuyentors ensure a vigorous, automatic circulation of the 
liquor, and the rapid and uniform enrichment of same with., 
active (bleaching) chlorine, combined with the advantageous 
utilisation of the electrical energy and of the salt employed. 
The‘circulation and uniform intermixing of the liquid are 
fac^tated hy fitting the overflows with branches and conduits 
which,convey the overflow liquor to a considerable distance 
away from the corresponding bottom inlet. As a^ matter of 
fact, the differences in the content of active chlorine in various 
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parts o£ the vessel are very small throughonb ,the process. 
The ooBeoting vessel is fitted, on the side where the liquor 
overflows from the eleojndy^er, wit^ a cording coil, between 
theliurnB of which the liquor is obliged to flow, for the purpose 
of cooling, before being returned to the bottom of the eleotro- 
lyser. The temperature of the liquor betwqpn th^cells should 
not bo higher than 95‘ F. The hi-polar electrodes are made 
of a graphitic material, which is much cheaper than platinum 
whilst far stronger than the lattai'. 



Fie. 6.—Haas ami Octtel Electrolyser. 

Working ten hours per diem the electrodes do not need to 
be replaced fee eighteen months. The connecting (terminals 
are of unoxidisable metal, the drawoff taps and bottom valves 
of stoneware; and consequently all parts of the apparatus 
are protected from the action of chlorine. 

The salj^ is dissolved in a well-tarred wooden vat, fitt^ with 
stirrers that are operated^ by hand or belting. To prepare a 
solution of lO-ll" B6. strength about 60 lb. of com*mon,salt 
are disdblved in 60 galls, of water, the resulting liquid be^g 




Pig. 6. —General Arrangement of an Electrolytic Bleaching Plant (Haas and Octtel). (Salzaufloser 
= Diesolving Tank. Waeserleitung s= Water Pipe. Elektrolyeeur = Electrolyser. Elektriscbe 
Leitnng = Electric Condnctor. KuhlwasserabdasB = Cooling Water Effluent, ^ertigja Bleicblauge 
» finished Bleaching Liquor.) 
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Fig. 7.—Small Electrolytic Bleaching Plant for Bleaching Tarn, etc. (Haas and Oettel). 
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left to clarify ^fore running it into the eleotrolyser. When, 
after live or ten hours, a bleaching solution containmg the 
desired amount of active chlorite. l\as been obtained, the 
current is shut ot^ and the finished, .perfectly clear bleaching 
liquor is drawn off into the collecting tank, leaving the ap- 
jjaratSs road;' for ly, fresh charge of dissolved salt. 



Fin. 8.—Small Bleotrio Blenching Apparatus lor Lnundries. 

A sketch of the arrangement of an electric bleaching plant 
on the Haas and Oettel system is shown in Fig. 6; and a 
smaller set (capacity about 44 lb. daily) for bleaching yarns, 
etc.,'and consisting of an electrolyser, vacuum apparatus and 
centrifuge, is illustrated in Fig. 7. 

,A cheap set of apparatus (pattern TU) for small bleaching 
works and laundries is represented in Fig. 8.‘ 
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This pattern, working with all 0-volt current.(^-10 amperes) 
and ifbout ^ owt. of salt, will produce sufiioieut liquor to 
bleach about 5 tons of material daily, nb expensive pump¬ 
ing apparatus or coolerh being required. ^Its efiioiency has 
boon favourably reported on by A. Wagner, of the American 
Steam Laundry, who states that the bleaching liquor prepared 
in this apparatus, and of about 0-1 per cent, strength, does not 
rot linen and cotton fabrics ; and since this liquor is .diluted 
12-16 fold for washing purposes, all risk is precluded. More¬ 
over, the clothes are a bettor colour than when bleaching 
powder is used. * ^ * 

Sehuckert Plant .—The arrangement of a bleaohing-liquor 
plant, as manulactflred by the Blektri^jtats-Aktiengesellsohaft, 
formerly Schuokfert & Co., Nuremberg, is illustrated in Fig. 9. 
Above the oleolrolyaer is mounted the ^alt dissolving tank 
(an overflow tank being provkied in large plant), consisting of 
a single woodefl tank which is charged with the requisite 
amount of sah svernighl, sUution in the added water being 
effected by stirring with, a paddle, so that the liquid has had 
time to clarify properly before work is commenced in the 
n^proing. A clear solution can also be prepared direct, by 
spreading the salt on a filter cloth laid on the top of the 
tank. 

At a suitable height from the bottom the dissolving tank is 
provided with a draw-off tap, through which the solution is de¬ 
livered, vid a short length of pipe or hoseiiinto the electrolyser. 
In larger installations the tank may be made<of concrete and 
fitted with mechanical stirFers. • 

Tho electrolyser (Fig. 10), wljich consists of two vats, is 
mounted on a suitable wooden platform. The salt solution 
(usually 10 per cent, strength) traverses the vats in a zig-zag 
course, issues from the same, as a perfectly clear bleach¬ 
ing liquor containing ?0 parts of active chlorine per 1,000 
(corresponding to a 6° B6. solution of bleaching pogrder), 
into a’cement collecting tank underneath, whence it can be 




bter Otitlet Pipe. Ausfliessende fertige Bleichldaung = Bleaching Liquor.) 
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conveyed (through pipes, or in any other way) to the bleach¬ 
ing tank, where it is diluted as required. 

In order to obtain .the'highest* y^ield irom tne current the 
travelling solution must bo kept cml, for which purpose a 
cooling apparatus,'connected with the water main, is attached 
to thff apparatus. ^ 

The bleaching apparatus can be thrown out of s«tion when 
desired, and on restarting work will yield bleaching liquor of 
the desired strength at once., The consumption of electrical 
energy is equal to 7 kilowalit. hours per 1 kilo (2'2 lb.) of 
electrolytic chlorine, produced, from a 10 per cent, solution of 
salt, in the form of bleaching liqftor coi'ltaining 20 grms. of 
chlorine per litre (i.e.,,a consumption of ;5-5'3 lb. of salt per 
1 lb. of chlorine); or fi kilowatt hours in producing a similar 
liquor from a 15 per cent, solution of salt, the consumption of 
salt in this case being 7'5-8 lb. per*! lb. of chlorine. 

With salt at a low price a consumption ol 6 kilowatt hours 
will furnish, from a 10 per ceni solution, a bjeaching liquor 
containing 10-12 grms. per litre (10-10'6 lb. of salt per 1 lb. 
of chlorine); or 4'5 kilowatt hours will give a >imi4ar liquor 
from a 15 per Cent, solution (15-16 lb. of salt per 1 lb. of 
chlorine). Neither the consumption of salt nor that of elec¬ 
trical energy, taken singly, will afford accurate data for judging 
the apparatus. For this purpose it is necessary to_ add the 
cost of both salt and power, these forming the most important 
items in the working expenses. A comparison of the calcula¬ 
tions in respect of the cost of energy and salt per unit weight 
of chlorine shows that the Schuckert apparatus is economical 
in working. The data in connection with the above four 
eventualities, corresponding to different local conditions with 
regard to the cost of salt and power, are summarised in the 
following table, showing the consumption per kilo (2'2' lb.) of 
activq chlorine:— 
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Comum2>ti(m of FJncrffn. 1 

‘ Klcctrical _ Mechanidal 

Consumpivm 
^ of Salt. 

lb. 

KW, htwi-K. 

KVy hoiirH. 


lO-r) 


8'1.5 

\i *> 

l(r5-17fi 

(J-K 

7-6 

2‘2-23-8fi 

(M 

()•» 

* 33-3,?2 


Experience has shown lliat Hi. of oloclrolytic chlorine is 
quite sufficient to replace 1 Ih. of bloaohing-powder cihlorino 
(from 33-3 lb. of bleaching pow^lor) in bleaching cotton. The 
relative cost of electrolytic anj ordirmry oheniiok bleaqjiing 
can bo gathored from th% following practical instance:— 

A bleaching works had a daily consumption Ol 118| lb. of 
bleaching powder, with an average content of 331 per cent. 
(owing to loss during storagif, the original strength being 
usually 35 per cent.). This quantity oh powder, equivalent 
to 39^ lb. of chlorine, cbst locally Ts. 8d., but the actual yield 
of active chlorine was reduced, by unavoidable losses, to 36]- 
37-| lb. This’ Weight can Be replaced by about 28^ lb. of 
slectroly^c chlorine, the* production of which entails a con¬ 
sumption of ftl kilowatt hours (i.e., 83 amperes with 110-volt 
cusrent and working ten hours per day). At tlie same time 
5'i lb. of salt are consumed per 1 lb. of cblorine produced, 
ie.. 154 lb. 


8. (I. 

fllkilowatt hours.-ISfimcchaiiicHlh.p. hours (lost, (o) p.. 4 3 
164 lb. of Kalt cost, (o' . . .17 


,5 10 

Heqce, there is a margin of Is. ^Od. (or nearly 20 per cent.) 
for interest and depreciation of plant. As an example of the 
relativp cost of electrolytic and bleaching-powder bleaching in 
the paper (cellulose) industry, the following compariMn will 
serve:— • 

A paper works consumes 1 ton ol bleaching-poWen per 
twenty ^our hours’ day, equivalent to 6 cwt. of active, or 
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electrolytic cljlorine. To produce this weight of electrolytic 
ohloriiiG from a 10 per cent, solution of salt requires 2,100 
kilowatt hours; orj‘ working twenty tour hours per diem, with 
H7'0 kilowatts (131*5 mech'tnical h.p.^j tiio consuiiiptioii of salt 
being 32 cwt. 


2,100 kilowatt lioiirK noKt (nuction-j'aK plant) 


. 03 

H2 cwt. of Halt lit 0(i. per cwt. 


. 24 

Laoour {attendance--.leccBKary with liirKO plant). 


. 3 

00 


The bleaching powder costs 7s. IH.'jjer cwt., or 135s., so 
that there remains over tor interest and depreciation ISs. or 
about 40-45 per cent, of the prime cost (v orking year of 300 
days). 

These examples show that, apart from the other advantages, 
bleaching with electrolytic lye is the cheaper for the textile 
industry, even when the cost of power is high and the price 
of salt anything hut low. It is also cheaper ir the cellulose 
and paper industries, provided cheap power be avaiiable, such 
as is now alforded by the use of suction-gas plafit, which 
furnishes power at a cost of about ^d. per h.p. hour, the 
economy being still greater with water power. It is also 
worthy of mention that a strength of 2 per cent, of chlorine 
can be obtained by merely passing the salt solution once 
through the apparatus, no re-pumping of the liquor being re¬ 
quired. 

The materials used in constructing the various portions of 
the appaiSitus are selected with a view to preventing wear in 
practical use. The electrodes are arranged and selected so 
that they shall not be liable to corrosion. 

In some apparatus the electrodes have to be renewed every 
year, on account of wear; but the Schuckert possesses the 
advaniage of the platinum apparatus, namely, material value, 
whilst fre'e from the drawback common to many of these ap¬ 
paratus, namely, the wearing out of the platinum, this metal 
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nsction to the. eleotrolysor, and collecting vessel (of cement or 
earthenware) for the finished bleaching liijiior, which must be 
diluted before use, The load and y^orking of the eleclrolyser 
are controlled by a current meterand a swikdi with safety 
fuses is provided. With a current of 5-].') amperes at 100 volts, 
and <> consumption of ()-8-2'4 li.p., the apparatus produces a 
bleaching liquor sufficient for bleaching H-21 cwt of washing. 

The Schuckert apjiaratus has found extensive application 
in practice, being used in the cellulose industry (soda- and 
sulphite cellulose) and in the textile industry, lu the latter 
branch it is employed for bleaching l«ose cotton, card sliver, 
bobbins, hank yarn, twist, fabrics, lace, etc. 

Sohooji's EUcirolytir, lileacliinij Api>ar(itiiH .—In this system, 
which is used in bleaching works at Augsbui’g, the salt is 
dissolved by placing it in a bag, which is suspended in a 
vessel of water, the operation taking eleven hours to complete. 
The resulting solution is forced by a sinal' centrifugal pump 
through a cooling pipe into the alectrolyser,, after issuing from 
which it runs into a tank underneath. 

The salt solution runs from the collecting tank into a 
porcelain tank, or distributor, whence it is discharged, in thin 
streams, through pipes, into the upper electrolytic tank, and 
then overflows into the tour decomposing batteries underneath. 
and eleotrolyser tank, whence it is pumped back qontiniially 
into the electrolyser. When the olectrolyser tank is full the 
connection between the pump and the salt solution tank is 
cut off by clgsing a tap, another tap being turned on to con¬ 
nect the pump with the electrolyser tank, so. that the pump 
now forces liquor from the latter to the electrolyser, by way' 
of a cooling coil. The solution passes through the electrolyser 
without interruption, whilst the electric current, generated by 
a dynamo and passed through the electrolyser, converts the 
solution of salt in about eleven hours into finished bleaching 
liquor, t.hich is drawn off into a storage tank underneath the 
electrolyser tank. Sclioop claims three novel properties for 
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his system. In the first place, the salt solution to he electro¬ 
lysed if broken up into thin streams of liquid, sf) that a rapid 
flow of the solution is roiideiwl posSihte^ wtiich, in conjunction 
wikh the gas bulihles asoending along Ihc troughs, ofl'efctually 
and automatjcally prevents the sopai-ation fit tlie electrolytes. 
In connection thcrewilli the distance hctyfcen the electrodes 
is diininishejl to a small fractioji of that necessary in platfi 
systems, h’lnally, the ))rinci])le of electrodes of unequal size 
is introduced for bleaching apparatus, tfie cathode side being 
smaller than the anode side, tjo that the re-conversion of 
bleaching material thivt lias once been formed is precluiled, 
and the proiluction of morff concentrated solutions of chlorine 
is rendered possible,, 'L'his system, however, on account of cer¬ 
tain inadequacies, has not made any great headway in practicot 

Kdlner Iilc,a(;ltiii<i Apparatim .—This electrolytic apparatus, 
the invention of the wetl-known electro’chemist Dr. Karl 
Kellner, is put op the market by Siemens A Ilalske, Berlin. 

A. Cimalrmtloii .—The electrodes are composed of platinum- 
iridium wire gauze, laid horizontally in special troughs, or 
oTectrolysei's, which are clfectually lined with glass and earthen¬ 
ware. These’forrn a series of decomposing cells, arranged 
,eid? by side in steps, so that the salt solution and hleaching 
liquor must traverse the separate colls in a horizontal, sinuous 
line. This arrangement enables the work to ho carried on in 
the moat advantageous manner, utilising the salt and the 
electrical energy to the fullest extent. T(je electrodes them¬ 
selves are connected up on the hipolar system, ^o that no con¬ 
nections between the several pieces of gauze are ^required 
inside Jhe apparatus, these being always a defect. The only 
contacts necessary in this eloctrolyser arc those through which 
the current is supplied; and those are specially formed and 
built in the apparatus in such a manner that they ^iannot 
possibly lie destroyed through any action of the electrglytio 
process. The electrodes can be readily taken out and%eplaced 
at any time for inspection. 
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B. Method o^f Worhinij .—The first step in the preparation 
of hypochlorite is to make a solution of salt (from 6 toTS per 
oent. strength), whjph js tlien eleotrolysed hy the aid of non- 
jorrodihg eloctrodea, without the use.jf a diaphragm. 

According to thh usual idea, the common salt is, decomposed 
into chlorine and ijodiiim (NaCl = Na + Cl), the metal im¬ 
mediately comirining with the water, with formation of caustic 
soda (Na + HoO = NaOH + H). According to the ionic 
theory, however, it is more nrobable that, instead of free 
sodium being formed first, the hydroget\ ions are discharged 
iirett at the anode, tlie hydroxyl ions formed at the same 
time from the water, hy ionisation, Doing left in the liquid. In 
this reaction hydrogori is liberated, and escapes in the form 
(li bubbles of gas. The cathode being at the top, the hydrogen 
can escape freely. 

The chlorine formed at the aTiodo dissolves in the surround¬ 
ing stratum of electrolyte and ditt'usos upwarl, thus encounter¬ 
ing and reacting with the sodipm hydroxijjc ..formed at the 
oatho<le, sodium hypochlorite being produced in accordance 
witli the equation 

Cl., -I- 2NaOH - NaCl -i- II.p -i- NaOCl. 

It the reactions went on solely in this manner it would 
always be possible to obtain any desired strength .of hypo¬ 
chlorite liquor economically; but this is by no means the ease, 
and up till very recently it was impracticable to obtain liquor 
with more thjn about 1 per cent, of active chlorine. The 
attainmeait of higher strengths, up to 5 per ^ent. of active 
chlorine, only became feasible after extensive investigation ol 
the phenomena of electrolysis. 

On the basis of researches by Professor Poerster and his 
pupils,' combined with experiments of their own, Siemens & 
Halslfe have improved the Kellner patent electroiyser con¬ 
siderably. 

An approximately motionless stratum of‘liquid swroundi 
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the anode at the bottom of the vessel. The Itllorine formed 
at the anode dissolves in this stratnm and furnishes, with the 
diffused hypochlorite, h^^oohlorous ,ac*id, which is only very 
slightly dissociated:— 

NaOOl + Cl, + lip -= NaCl 2HOa. 

Since only the few hypochlorite ions present are dischargeJ, 
the resulting losses arc small. In a similar manner, the 
hydroxyl, invariably present as the result of hydrolysis, is 
rendered innocuous by the chlcrino, in accordance with the 
equation;— 

NaOn + Cl., = NaOl + HOOl. . 

The chlorine, or hypochlorous acid, formed in this (partly^ 
stagnant understraUim of li(juill gradually ascends by dif¬ 
fusion and partly by convection, and fornis'sodium hypochlorite 
with the hydroxyl prodilced at the cathode. 

The access of hypochlorite ions to the anode might lie pre¬ 
vented in other ^^fllys than hy mechanical resistance. 

• Analogpus to the oxidtition of hypochlorite at tlie anode, 
the reduction at the cathode can be prevented or opposed, the 
beat method being the addition of calcium compounds. 

In order to prevent the retrogression of the actual bleaching 
agent, -sodium hypochlorite, by the action of the nascent 
hydrogen at the cathode, according to the equation; NaOCl 
-I- Hj = NaCl -I- HjO, it is therefore necessary to add lime 
compounds, in large quantity, to the electrolyte (salt solution). 
The lime compounds added, or already present m the salt, are 
decomposed dJring the electrolysis, with formation of calcium, 
which Is transformed into the hydr&xide by the action of the 
water, this hydroxide being deposited as a coating on the 
cathodS gauze:— 

CaClj = @a + CIk and then Ca -i- 2H.p = Ca(OH )2 + Hj. 
This coating prevents the ready-formed hypoohloiite from 
gaining ucess to the cathodq, and consequently from being 
reduced to sodiu^ chloride onqc more. 
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The additiftfi ol calcium coitipouuds is almost invariably 
practised, thouf'li jjcrhai*) unknowingly; since it may be 
airimied that the lavourable effect oMhcse compounds, wlpch 
And their way iutc the salt solution as impurities in either the 
salt'Of the water, is practically always in evidence during the 
proparation of hypochlorite. 

To increase the mechanical cohesion and resistance to diffu¬ 
sion o( the calcium li'idroxido deposit on the cathode, small 
quantities of certain organic liodies are aided as well, these 
also.helping the hyilrogcn that is liheiutcd at the cathode to 
escape (pilckly in the form of largeiiuhldcs, instead of remain¬ 
ing susponddil, in a linely divided st.ite, in the electrolyte. 
This again favours the effect in view, since the liberated 
hydrogen has no opportunity*of reaching the anode and re- 
coudnning with chlorine there. ‘ 

Owing to the organic additions the* calcium hydroxide de¬ 
posit' is precipitated in the form of a solid cathode coating, 
generally of sufficient mechanicaf cohesion td prevent it separ¬ 
ating from the cathode during the electrolysis. Tlysse small 
additions have also the advantage of rendering the coating 
almost impervious to hypochlorite, and thus increase its action. 

These organic siihstanccs are of diff'erent kinds, and a dis¬ 
tinction must he drawn hetweon ; (u) those accidentally pre¬ 
sent in the electrolyte, and originating in the salt or'water, or 
in the structural materials used, such as wood, cementing 
material, vulcanised ruhhor, etc.; and (h) tliose added pur¬ 
posely, such being usually more or loss soluble, but not too 
readily oxidisable, complex organic bodies of'the lalzphatic 
series. 

The horizontal position of the electrodes and the resulting 
stratifiiation servo the additional purpose of allowihg the 
hypochlorite solution to run away over the electrodes without 
reaohingi the anode in the bottom, where the sodium hypo¬ 
chlorite would be converted into_the useless compoundj sodium 
cWorate (NaClOj). 
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Ilonco, owiii” to the arrangement ot the elqpfrodes and to 
suitabft additions th tile electrolyte,’the attainable yield of 
chlorine is hut little below the theoretisal figure; and in this 
way it is possible to olJlain li(jnor of a strength hitherto re¬ 
garded as oiW of the queslion. ^ 

The direct conversion of the hypoohlotito inV> chlofate is 
offoctod on purely chemical linos by catalysis. According to 
the researches of Focrstei'and .lorre t(je transformatioji pro¬ 
ceeds in accoidanco with the equations :— 

(«) NaClO -|. IJllOOl .* NaClO, -p 2EC1 

and (/3) 2NaC10 + 21K!1 = 2Na(;i -r 2HOC1. 

• 

As can be seen* at once from the former equation, the 
amount transformed into chlorate is proportionate to the 
time, the concentration oi, the hypocblorije and the square of 
the conceutraliou of tins hypochloroiis acid, according to the 
law ot mass actidli. Moreover, Poerster and ,Torre found that 
the velocity ots;lo«omposition»increase3 about 21-told for every 
J0° C. rise in temperatuiji. 

Hence it follows that the electrolyte must be kept as 
neutral as possible, or only slightly alkaline at most, any 

• higher coneenlration of alkali being injurious. The tempera¬ 
ture, ajso, should be as low as possible. Now in practice it 
is difficult to maintain any desired low temperature; and since 
it is known that cold solutions are far worse conductors than 
hot, and that the conductivity ot salt solwtions diminishes by 

• ratlier more than 2 per cent, for each 1° C. talUn temperature, 
it is a disadvantage to work with solutions that are to6 cold. It 
may therefore be assumed that th£ luost suitable temperature 
for the solution is between 20" and 25° C. (68-77° F.). It is 
therefore apparent with electrolysers in which glass cooling 
worms tipo used that, apart from the great fragility of such 
worms, economical elecjrolysis is very difficult, owing *10 the 
impossibility of efficient cooling. The addition *of alkali, 
which ’counteraota the ill effects of high temperatu*e, cannot 
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be recommeijtijed, since alkaline liquors do not bleach well. 
It may also sometime's Jiappen that dfecomposition'of the 
hypochlorite occurs, v/ith liberaOoR of oxygen, in accordance 
with the equation^: 2NaOCl = O.^ +^2NaCl. 

This reaction occurs on purely catalytic linds, under the 
influe'nce oft certain heavy-metal compounds, of which oven 
small traces may be harmful. The best known'in this con- 
nectiop is cobalt; buti nickel, copper, manganese and others 
are also injurious. 

On this account the bleaching liquor should, as far as pos¬ 
sible, be kept from contact with thq said metals or their alloys. 
The spontaneous decomposition of the bleaching liquor during 
storage is greater thap during its prepa/ation, since bleach¬ 
ing liquor that contains even-minute quantities of free hypo- 
chlorous acid may suffer considerable loss of hypochlorite. A 
simple method of increasing the stability would be by adding 
alkali, were it not that alkaline liquors are'known to be im¬ 
perfect bleachers. 

Experiment has shown that the spontaneous decomposition 
and bleaching power run on exactly parallel liqes, that is to 
say that just as the bleaching liquor decomposes in proportion 
to the square of its content of hypochlorous acid, so is the 
rapidity of its bleaching action dependent on the same factor; 
and the increase in the rapidity of bleaching with the tempera¬ 
ture is about equal to the increase in the rate of spontaneous 
decomposition. > 

For these rer.sons all unduly large additions of alkali should 
be avoiddll; and in fact, on the contrary, the bloacbing liquor 
should not be too stable in o’^er that it may bleach quickly and 
well enough. 

It m^ also be mentioned that the saving in active chlorine, 
almost invariably effected by electrolytic bleaching liquors in 
comparison with bleaching powder, i% only feasible when the 
liquor is not alkaline. , 

^ the 'bleaching liquor is to be kept for any length hf time 
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care must be exercised in the addition of an^jilkali, a low 
storage'temperature lioing preferably *a9 a means of prevent¬ 
ing such decomposition. 

C. MouiUiiuj the, Appm-atm. —Tiie arrangement and work¬ 
ing of a moddfn set of bleaching plant on the Kellner systym 
are simple. The quantity of salt neoessaiy for a given*pro- 
duotion of bteaching liquor is dissolved in a tank, and the 
solution is transfetred to a second tank,to clarify. Fo|; this 
purpose any large wooden tub.W suitably lined brick tank, 
or even the apparatus generally Aised for dissolving bleaching 
powder, may be omplo^d. ^ The clarified solution is run ilito 
the cooling tank attached to the oloctrolyser, aad is forced 
continuously througti the electrolysor by a small centri¬ 
fugal pump. The solution is decomposed by the electric 
current, and is transformed direct into a hjghly concentrated 
bleaching liquor rea<ly»for use. In the cooling tank Ihe 
liquor is constantly recooled by means of leaden coils ira- 
versed with ordmaaty tap wataa, and is thus maintained at the 
reguisite low temperature. The circulation is kept up until 
the desiref strength in active chlorine is attained, whereupon 
the liquor can bo forced, by the same pump, from the cooling 
tank into a storage tank, or direct to the bleaching vessel. 

As mentioned above, a small centrifugal pump is required 
to maintain an efficient circulation of the liquor in the Kellner 
eleotrdyser; but the amount of motive power for this is so 
small as to be negligible in estimating theworking expanses, 
Whilst, at the same time, the brisk movement of ihe liquor en¬ 
sures reliable working and higher efficiency. 

The Siemens & Halske apparatus (pfmshes bleaching liquors 
suitable for all the requirements of the textile industry, as well 
as for paper-making and cellulose manufacture; and, in fact, 
there is no,difficulty in producing a liquor containing a ligher 
chlorine content than a. bleaching powder solution of wver 
10° B6. strength^ 

Fig. IS shows a complete ^let of plant in a larg».cottqn 
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WiQ. IS.—SiemenB & Hatoke Electrolytic aieaohing Plant* (Arranged for teaching 

Linen.) 
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bleaching \y(^rk9, including concrete tank and pump, one-third 
of the electrolyser beirfgfovered in. A larger plant, few bleach¬ 
ing Hneu, is shown dn Fig. 13*; and a small electrolyser, of 
simple construction, chiefly for laundries and chemical clean- 
ini' works, in Fig. 14. This apparatus (the rear (ftrtion of which 
is covered ki) hasHbeen found highly suitable for working on 
a small and experimental scale. A larger pattSrn, of similar 
type,for medium sizqil bleaching works, is illustrated in Fig. 15. 



Fill. 14.— Siemens ^ Halske Electrolytic Bleaching Plant (Special 
Pattern for Jianndrles, Chemical Cleaning Works and Small Bleaching 
Works.) * 

Determining the Bhaciiing Power of Electrolytic Liefuors .— 
The liquor may be titrated with arsenious acid, according to 
the Pqfnot method, or by the Mohr method (sodium Sulphite 
or thiosulphate). When decinormal solutions are vsed each 
j.c. df decinormal arsenite or thiosulphate corresponds with 
0 00354^ of active chlorine. , * 

.Volumetric Method. —This rnethod is now generally adopted 
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in bleaching works, it is based on the fact that hydrogen 
peroxide liberates from the electrolytic liquor exactly the same 
volume of oxygen gas ad' there is active chlorine present. 

The volumeter, for can-ying oiit^tbis tost, is shown yn a 
small (1.5) scale in I’ig. l(i. The results arc generally rather 



Km. IG.—VolnmekT for Measuring the Bloachiug Power of Electro¬ 
lytic Bleaching Liquore. 

higher than the truth, but are sufficiently accurate tor practical 
purjroses. The test is performed as follows 
Thd mixing glass M, which contains a small concentric 
cylinder, is charged with 3-5 c.c. of the bleaching liquor, care 
being t*ken that none gets into the inner glass. The iatter 
is filled^ three parts full, with hydrogen peroxide solution, in- 
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troduced by means of a pipette, the glass stopper being than 
pvil intosposition and the mixing glass ihereby placed in com¬ 
munication with the measuring tube ht. Th^ three-way tap P 
istufned so that the smalf'glass hnol) is on the loft, thus piltting 
the mixing gljiss and the measuring tube in communication 
with the air. By slowly lifting tlie adjustjnont tube N. die 
water level in K is adjusted to the point O, which done, the ’ 
three-w'ay tap is liimod till the knob is underneath and the tube 
N is returned to its lowest position, the mixing glass being then 
tilted so as to mix the two liquids together. 

Mixing is facilitated -by energetic shaking. Effervescence 
occurs at once, and the water level in Ti descends, becoming 
stationary after a tow seconds. The tube hi is then raised 
until the water level in R and N is equal, and the volume of 
gas in E is afterwards read off'. The resulting figure gives the 
content of active chlorine in parts per mil. 

lilem'liiag inlli '‘Ucolioliil.ir. lileai'hmg Liijiior .— .As alre^y 
stated, the actual operation of bleaching with electrolytic liquor 
is carried out in the same apparatus as is used tor chomicking. 
In' the case of paper stock the bleaching liquor is stored in 
cement tanks, "froiri wdiich the liquor is run into the paper- 
■' maUfing inachiiie, to ho mixed with the material to be bleached. 
The pulj) is then drawn off into vats, and left to itself tor one 
to several hours, according to the quality of the material, before 
drawing off the liquor and washing the mass. The preliminary 
treatment of the material is the same as usual. According to 
E. Schoop, electrically bleached material is much loss trouble 
in sizing than when bleached with blcaobing powder. , 

' Textile fibres do not require very^strong bleaching liquor. 
For cotton in cops or bobbins the (Silorine content need not 
exceed 0'4-0’8 per cent., whilst loose cotton can bo bleached 
a full white with liquor as low as 0-2-0-4 per cent. A’liquor 
containing ^ per cent, of chlorine will do for cotton yjrns, 
such ,as knitting yarn, d 'the yarn be bleached in hStnks^ on 
the usual English' system. 
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As a rule the amount of active chlorine may be lower in 
electrolytic l}(^or8 thai\ when chloride of Jime is used, ^chuck- 
ert states that ex^eriendh has ghown that 0 76 pMt of elec¬ 
trolytic chlorine can replace 1 part (/ chlorine from bleaching 
powder (contained in 3-3'3 parts of powder). Siemens & Halske 
say lliat the effective saving of active chlorine varies with the 
kind of inaferial and the.prcparatory tioatment qf same. 

Speaking generally it may be assumed that the saving in 
active chlorine and abid averages ; in the case of light cottons 
20-50 per cent, and 40-G0 per cent, respectively; with heavy 
cotton yarns 10-25 per cent, and 80-^0 per cent.; with loose 
cotton 10-30 per cent, and 30-40*per cent.; \?ith linen yarns 
15-25 per cent, and 25-50 per cent.; witjj straw 8-20 per cent, 
•of chlorine; with linen rags 15-25 per cent.; and with cotton 
rags 15-35 per cent, of chlorine. 

Latterly the practice of bleachilig cotton in the loose state 
has grown in favour, the yarn being thgn spun from the 
bleached fibre. 

A preliminary bowking with hot 1 per cent, caustic soda is 
required, as also a subsequent soufing with ^ pei» cent, sul¬ 
phuric acid. The chlorine is washed out of the bleached 
goods. 

In tho lime bleach sometimes practised, tlie preliminary 
boiling of tho material is unnecessary, the only treatment re¬ 
quired being an impregnation with moderately warm caustio 
soda, which is forced through the closely packed mass of cotton 
under a pressure of several atmospheres. In this process two 
to three ^ines as much chlorine is requisite as in bleaching well- 
boiled goods. This lime process is not to be recommended, the 
cotton turning yellow and even becoming brittle. 

Jute and ramie fibre must first be treated with warm soap 
Solution, which dissolves the bast; and in the case of jute re¬ 
moves the petroleum added in the “ batching ” proiess. Tbe 
washed ^bres are then bleached witli a weak liquor containing 
OT per cent, of chlorine. It .should be nientioned that in 
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treating ramie for the production of fibre the rind is removed 
in a nmohine invented by Faure, the fibres bfi'iflg then freed 
from adhering vegetable mucilagelry sonkiug in alkaline water 
inaUbad of soap soluti^'i. More loceutly it has been proposed 
by Sansoue to l)oil the stalks for a short tifiie jn jjotash lye, 
to facilitate the detaching of the bast frou» the woody matter. 
The same author also reconiiiien<lod4he storing of the freshly 
cut stalks in bricked pits in a solution of sodium bisulphite, 
this troalinent preventing fermentation. Eamie fibre requires 
special care in bloacbing. 

Jute is cleaned for bleaching by the aid of only weak alkSline 
liquors, such'as a solntirau of alkali silicate, which does not 
corrode tho fibre. ^ Tlie jute is in nowise injuretl by the alx)ve 
bleaching process.. After removal from the bleaching liquor 
it is washed with water, and preferably entered in a bath of 
dilute sodium bisulphite, "where it may rehiain for several hours 
before washing. JThw bisulphite bath is, however, not ipdis- 
pensable. 

Hemp yarn requires to be either well hoiled in a 1 per cent, 
solution of carbonate of "soda, or else suitably cleaned with a 
solution of alkali silicate, before bleaching. A 0-2 per cent. 
Jdeaohing liquor is used. Owing to tho difficulty of bleaching 
this fibre the process has to be repeated several times; but 
provided sufficient liquor be used and the exposure is long 
enough, it is possible to obtain a full white bleach with the 
above liquor. 
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INTliODlifTlON. 

OvviNH U) tlio (lillUiulLy of imakiiif' an iunnuiliato selection of 
the most snitalile lietoi'f'erLl nmoiif; the large number— 
both now and old — wailahle, it is desirable to preface the de¬ 
scription and application of these agents by a,briof considera¬ 
tion of the point'i that shnild be borne in mind in makiijg 
that selection, so'tbat stains pf various kinds may be nunovod 
effectually without injury to the material. 

]u the first place gue must jiossoss a sutiicieut knowledge 
of the composition of the detergents tbemsedves. For exaaiiplo, 
a rust staiji /ui linen or (jflier fabric (cinnot bo removed with 
^mmonii^ or a copal vajnish stain on (doth with dilute alcohol. 
Bust consists of iron hydroxide, which is insoluhlo in ammonia; 
and copal varnis’h is insoluhle in dilute alcohol. In the former 
•'case the dotorgoni employed to remove the rust must he one 
that o(»uhines with the iron to form a soluhlo compound, which 
can then bo washed out with water. To cleanse a fabric 
stairibd with cofial varnish a solvent tor copal is requisite; 
and since copal will not dissolve oven in cold, roctiliod spirit 
oontaiaing 95-96 per cent, of alcohol, this liquid will not re¬ 
move the sljiin. It should be remomhored that cijpal oil var¬ 
nish is prepared by boiling inidted copal with boiled linseed 
oil* or by treating the resin with a mixture of oil of turpentine 
and li-aseed oil; whereas volatile copal varnish (spirit varnish) 
is made by dissolving molted copal in a mixture of alcohol and 
ether or chloroform, betviol, etc., so that one or mojp ot these 
solvents will be.needed to remove tlie stain. 

When the stain is on an undyed fabri(i it is suScieni in 

• • 1*17 
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many oases to tyoat it with a suitable solvent; but if the fabric 
be dyed it is then necessary to consider Whether the dyestuff 
used is soluble in'the detergent tme ^iroposos to employ. 
Should it'be soluble tboreiu, groat care will have to be used in 
applying the detergent. , 

, The' material^ or fiibrio on wbicb the stain is situated must 
also be taken into oonsidetalion ' 

Belidi'iniir of Varim^'i Fahric.i in. the Vrenciwc. of Chemical 
Beagcntx .—In this connection attention will first be devoted 
to the older detergents, 'such afj ammonia, caustic potash or 
soda, solutions of alkali carbonates, ammonium carbonate, 
dilute acids, etc., some of which can 'only be used under cer¬ 
tain conditions—because tbe action of these on fabrics is 

I 

least widely known, and has only recently been properly de¬ 
termined. 

Por woollen materials—I'.e., woollen cloth, twill, upholstery 
damask (also containing silk and cotton),' velvets (plush), 
carpets and tapestry (velvet Brusjiels, Pi’enib Gphslins, etc.) 
—such detergents as caustic potash or soda, strong ammonif. 
or hot solutions of alkali carbonates should never be used for 
removing stains. 

The fibre of wool is attacked by even dilute caustic alkalid • 
and also by dissolved alkali carbonates when the latter are 
used at a temperature exceeding 122" P. Cold, moderately 
strong ammonia, and cold, dilute alkali carbonates will not 
attack the fibre diregt, though concentrated ammonia will 
after an exposure of about three minutes; and even ddute am¬ 
monia will Affect it after a short time. Ammonium carbonate 
alone has practically no aefion on sheep’s wool. 

On the other hand, wool resists the action of dilute adfls, 
and may be boiled in acidified water for some time without 
undergoing any change. , 

If it be necessary to use caustic alkalis for removing stains 
from, cloth the operation must be performed jvith the grektest 
carp and'at a low temperature. ' The less powerful solutions 
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of alkali carboaates must not be concentrated or too warm, 
since Otherwise the strength of the wool fibre i^ill be impaired, 
the fibre also becoming rough arifi hard, apd losing its gloss. 

fn the case of silS go^s (repp, twill, damask,'brocade, 
velvet, etc.J the action of dilute caustic alkatis Ijjikes away the 
gloss; and even moderately concentrated lyes will dissolve 
sdk in the warm. It should also remembered that silk fs 
corroded by prolonged boiling in soap solution. Warm^ ddute 
acids have an injurious effect^on this material. 

Black silk must not be brought into contact with acid, and 
colo.ired silks will hardly stand water. Good black ^Ik is 
usually dye 8 with logwood, whilst coloured silks are known 
to part with thsjy dye in water. Any rubbing or scraping 
will cause loss of.colour, so that silk goods must be oleansdH 
only with a sponge or a moderately soft brush. 

Cotton goods—calico,'batiste, percale,*jaconnet, repp, dimity, 
twill, Manohestef- or cotton velvet (velveteen), etc. I^ere it 
must bo borne in mind that cotton fibre is not greatly affected 
jjy dilute acids (e g., hydrochloric acid) in the cold, whilst acetic 
acid has 810 action on this fibre. Cotton is also able to stand 
dilute caustic alkalis in the cold; but concentrated lyes ( 20 - 
.*30" B 6 .) produce a chemical change in the fibre and cause it to 
sbrinl^ 

The term linen is generally applied to closely woven, smooth 
fabrics, made either of pure flax or with a flax warp and tow 
weft; as also to flax and cotton union fabrics, with flax warp 
■and cotton weft. Since the cleansed flax fibres consist for 
the most part of cellulose, though, by reason of thg lignin they 
contain, they cannot be classed with the non-ligneous fibres 
(such as cotton), linen goods will generally stand the same 
treatment as cottons. Fine yarns are made from the best 
quality Jute and are used for making curtains, c&rpets and 
upholstery fabrics, for, which their lustre renders th^ very 
suitable. Jute fibre consists of cellulose, with basfin, tjre so- 
called corchorobastose, whidh is readily decomposed by acids, 
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and is very susceptible to ohemical reagents of all kinds. This 
must be borne in mind in the chemical cleaning o( these 
goods. , , ' 

' Methods of Removing Stains. —The'above particulars'in¬ 
dicate the generafi methods to be adopted for the removal of 
stains in general. , To recapitulate, it is necessary first of all 
to have a knoi^ledge of tie properties of the detergents (liquid, 
solid or pulp form), especially as regards their solvent capacity 
and ohemical action ; secondly, the influence that the detergent 
may exert on dyed materials under certain conditions should 
be borne in mind; thirdly, the question must bo considered 
whether the detergent selected has ar.y injurious faction on the 
material to bo bleaned. .. 

* Chemical. Cleaning and' Detergents. —Stijins, whether of a 
mechanical or chemical nature, can he removed from a groat 
variety of fancy articies and clothing by chemical (doauing. 
The object of this treatment is to dissolve o'ut grease, and re¬ 
move perspiration and dust, by treating tlie stained artie'es 
with hydrocarbons. It not infrequently happens, howevep 
that even after this treatment the fabric still exhibits stains, 
some of which may be of vegetable origin—for ins'ianco, fruit- 
and vegetable juices—or caused by animal matters, such ad • 
blood, fat, secretions, etc.; whilst stains may also be paused 
by chemical decomposition, all of which stains it is desirable 
to remove by the aid of detergents. 

Until quite recently the only detergents used—apart from 
water—were alcohol, ether, benzine, benzol, chloroform, acetic- 
acid, ammonia, oil of turpentine, soap, dilute and alkaline 
lyes and dilute organic acids. Oxalic acid, borax, soapwort 
and ox-gall were also used lor certain purposes. A large 
number of liquids and substances was therefore available, all 
of them suitable for the objects in view if properly ^applied. 
At pre,sent more is expected of the cleaner, and perfect results 
are demailded in the shortest possible time. 

In ordffi to meet these increafaed requirements it became 
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neoessai^y to discover new detergents and processes, so as to lie 
able to Jamove all kinds ot stains from every imaginable article 
of clothing, including expensive cftstimaps jind the like, in a 
simple and rapid mafiiiev, and more completely tlain was* 
possible heretofore. In addition to tho detergents already 
mentioned, acetic ether, potassium cyanidg, carbolic acid and 
glycerine we»’e already in use to some extent' but all the' 
rest, including benzine soap, carbon tetrachloride, amyl acetate, 
hydrogen peroxide, tetrapol, hoxol, etc,, are of recent introduc¬ 
tion. 



CHArTER I. 

liENZINK SOAPS. 

lT*is well known that benzine will dinsolvo all kinds ol fats, 
but not muoilaginous and fat-like'substances; so that this 
detergent will not completely eradicate stains caused by paint 
'(containing oxidation products of linseed oil), tar, perspiration 
or the like. Even when such stains have been apparently 
removed by this treatment, they soon reappear when the 
material is exposed to dust in wear. ' 

In thesecircumstaucea it becarjie desirabJe to,supplement— 
as in ordinary washing—the fat-dissolving properties of ben¬ 
zine with the actual cleansing power of soap, great success 
beingiexpected from this combination in the‘chemical cleaning 
branch. For this purpose it became necessary to incorporalfc 
soap with the benzine; but since ordinary soap is insoluble in 
benzine, and the employment of water is impracticable, at¬ 
tempts were made to dissolve thoroughly dried soap id alco¬ 
hol, oil of turpentine, benzol or the like, benzine being added 
to the mixture.^ The proiuots obtained in this way, however, 
were onljj mixtures and not solutions of the soap; and in the^ 
most favourable circumstqgices nothing more than an emulsion 
resulted. After long-continued investigation and experiment, 
Gronewald & Stommel, Marienhohe Works, Elberfeld, suc¬ 
ceeded hi producing a good soap (Marienhohe sapenin) eom- 
pleWy soluble in benzine. This p^rpduct is a solid mass, a 
little softer than wax, and nearly white, or xeUowish wlute, in 
cojour. .• It is an acid salt (alkali oleate), containing in addi- 
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tion a little, ehe-nioally oomhiued, water of hydration. The 
reaotion^e faintly alkiflino, and the joap is insoluble in dis¬ 
tilled water. 

This saponin is only partly distributable in water, foftning a 
milky liquid,^ which lathers strongly when iflial^n. On the 
other hand, this benzine soap is soluble in 98 per cent, alcehol, 
amyl alcohol,Ssther, benzine, chlorofottn, acetic ^her and car¬ 
bon tetrachloi ide. Owing to this solubility of the saponin in 
question, benzine, which prcvi'jisly was used solely as an ex¬ 
tractive agent, has acquired actual washing properties, similar 
to those possessed by water when used along with soap. • 

The solvenf power of Itenzine is considerably enhanced by 
an addition of Marionhoho saponin. At tlie same time the 
presence of the soap increases its capacity for absorbing water, 
without impairing its power of extracting fats and fatty sub¬ 
stances. 

Benwvinij with Iktiiziui: Hoap and its Solutions .— 

Alcohol is known .",s a solvent of resinous and greasy stains; 
aqji is preferably employed, for this purpose, in as pure a con¬ 
dition as possible (97-98*per cent, strength). To increase its 
detergent potver benzine soap is dissolved in 98 per cent, al- 
eShol, either alone or mixed with ether, chloroform, etc. As a 
rule, better results are obtained when two or more of these 
solvents are used together, especially when their solvent char¬ 
acter » of the same order. 

As mentioned above, benzine soap is ^completely soluble in 
benzine. Petroleum spirit is also largely used, in conjunction 
with benzine^soap, fur removing resinous an^ gre^y stains, 
the effect being increased by empjoying a mixture of ben¬ 
zine and benzol, both of which solvents act in the same 
mannev. 

Bectifiqd oilnf turpentine, alcohol, etc., are also added, with 
the same object; but tli,e3e mixtures must not be used linless 
they'are perfectly clear. Benzine soap dissolves o(faipl 9 tely 
in such clarified mixtures, atfd can then be employ^ to je- 
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move all kinds of stains resulting from grease, resins or as- 
phaltum, etc?' 

Stains prodncs^l l:^y bloAd, coffee, chocolate, gravy, glue or 
cart grease can be ei'adicntod by wastiing with warmeJ ben- 
7,iao soap, follcved by rinsing with benzine. 

[« addition to tjie iriixturos referred to above, carbon tetra¬ 
chloride and*cliloroforn* are used lor removing«tar and paint 
stains. Tims, tor instance, tar can be removed completely 
from white articles with a mixture of chloroform and carbon 
tetrachloride, and also*with benzine if the articles have l)re- 
viously boon brushed over with the tetrachloride. Recent 
experience has shown, moreover, Itiat the oxtPactive power 
of cold benziite for a number of substances is increased by 
•applying the benzine in a finely divided state. 

Antihe.nzinc Pijrine, or Richterol .—Marieuhbho saponin 
possesses the valuable property of Eliminating the electrical 
excitation of Ixinzine when added in smaK quantities to this 
solvent. For the same purpose, Richton in 1893, recom¬ 
mended the use of magnesium oleaUi, which preparation l^as 
been put on the market under the ilame Richteix*!, or Anti¬ 
benzine pyrine. • 

To make this preparation 22 lb. of white curd soap {co(i» 
taining 70 per cent, of fat) are dissolved in water, magnesium 
chloride or sulphate being added to the solution sodong as a 
precipitate of magnesium oleate (magnesia soap) continues to 
form. This latter is jiurified with boiling water, dried, melted 
at 130” C., treated with 15 lb. of cold petroleum, and dissolved 
in 20 galls, of benzine. One lb. of the product is suliioient to 
protect 7,000 galls, of benzine from spontaneous ignition by 
electrical excitation. 

The patent rights secured by Gronewald & Stonunel for 
their benzine soaps extend to all solvents of fats, ^specially 
to bepzine-solublo soaps prepared as hydrated oleates of acid 
salts of Mie alkali metals, i.e., to all such soaps as are bade 
from potiish, soda, ammonia, or mixtures of same, and vege- 
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table an^ animal fats, in so far as these soaps are soluble in 
benzine* 

Other firms afterwards took up«tl!e manufacture of liquid 
benzine soaps, among wfiich may be montione5 the “ uniTjersal ” 
benzine soap of Simon & Diirkhoim (Offeuliae^i), the Weraliu 
of 0. Oans, ahd the hquid benzine soap of E.Jvoehler. In jiou- 
’trast to the sqjid benzine soaps, tlie “ (universal ’'1)enzine soap 
of Simon & Diirklioim is a neutral soap, and not an aoid soap 
containing a large proportion of unsapontlied oleic acid. * All 
its fatty constituents are completely saponified and operate in 
chemical cleaning, siiicje soap alftne is active in this connection, 
unconibined oleic acid neiog inert. 

This soap is liquid, and contains, in addition to soap, certain 
adjuncts which possess a opecially powerful solvoiit influence 
on resin, asphaltum, tar, paint Stains, cart grease, street mud, 
etc., so that the detorgont«tfeet is considerably hoiglitonod. 

Weraliu, which ip mSde by 0. flans of Halle-on-Saalo, is a 
yellow liquid, smeUiug, not unpleasantly, of oil of mirbahe. 
When poured fnto a porcelairt dish it soon evaporates, leaving 
a ^ellowisb) soapy residue. It is sold in condition ready for 
use, and formp a very useful detergent, and is riot very much 
^aarer than good benzine soap. 

The liquid benzine soap, made by E. Koehler of Alteuburg, 
is used for cleaning white and coloured glacd gloves. The 
benzine in this product easily removes all dirt and even the 
most persistent stains of perspiration hy a single application 
with a piece of wash-leather, the treatradni reviving the glove 
leather and improving the gloss and colour. • A. pint and a 
talf will oleafl about forty pairs of gloves, the only after treat¬ 
ment required being a simple rinsing with benzine. 
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A RECENT addition to the ranVs of the extractive detergents : 
benzine, benzol, sulphuric other, fusel oil (fermentation amyl 
alcohol), chloroform, alcohol, etc., is carbon tetrachloride. 
Before, however, going more closely, into tlfe properties of this 
latter, mention will be made ^f a few of "the detergent mix¬ 
tures that have been recommended of late. For instance, it 
• « 

has been proposed to replace ether for j-emoviug grease stains, 
and all those of a resinous or tacky nature, by mixtures of 
ether with benzol (or benzine), |myl acet&te, methyl alcohol 
or ammonia. Mixtures of this kind have been jut on tfce 
market under the name “ Benzolinar A typical compositipn 
of such mixtures is: benzol 4 parts, ether'l part, and pure 
amyl acetate 1 part. Mixtures like the following: alcohol 
3 parts, ether 3 parts, and ammonia 1 part, or equal'parts of 
these three ingredients, have long bean known. A usbful recipe 
for preparing a mixture suitable for removing stains'of all 
kinds is to dissolve 15 parts of soft soap, and 7^ parts 
each of calcine^ soda and borax in 910 parts of w,^rm, dis¬ 
tilled water, the cold solution being incorporated, with a mix¬ 
ture of equal parts of ethpr, ammonia and methyl alcohol. 
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CAllBOK TETSACHLOUIBE. 

• 

PROPKRTIlifi —Carbon tetrachtbride, CCl^ (tetrachloromethwae, 
benzinoform)* is a dense ^p. ^r- 1’6), colourless, transparent 
and mobile liquid, with a neutral reaction. It is readily vola¬ 
tile, even at low temperatures, and has a peculiar smell, re-* 
semhling that of chloroform. It hoils at 77° C , hut is abso¬ 
lutely uninflammable, and is incombustiUe in the condition of 
vapour, though it posse'^sos the peculiar property of imparting 
a green tinge to a ^lue flame, and colours a green flame blue. 
It a strip of paper be dipped Ralf-way into carbon tetrachloride 
an& lighted the flame will go out before the middle of the 
strip has been reached. 

,eCarbon tetrachloride is insoluble in water, and also in 
dilute alcohol helow 75 per cent, strength by volume, and in 
glycerine. _ On the other hand it dissolves readily in acetone, 
glacial^ acetic acid, oleic acid, hquid carbolic acid and aqueous 
solutions of carbolic acid, as also in ethyl alcohol, methyl 
alcohol, amyl alcohol, chloroform, ohlordform-aloohol, carbon 
disulphide, benzol, ether, ether-alcohol, oil" of. turpentine, 
’Iwtrolepm anil all petroleum distillates, ethereal an^fatty oils 
and resin oils. 

- It dissolves oils, fats, wax, oeresin, spermaceti, paraffin wax, 
Btearine, boiled oil, lacquers, shellac, asphaltum, pitch, resins, 
balsams, coal tar, pine tar, gutta-percha, caoutchouc, and 
hardtand soft soaps. 

Carbon tetraofiloride is non-explosive; and another 1m- 
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portant quality in connection with its use as a detfrgent is 
the fact that it does not affect the coloqr of dyed fabrics. 

Since, as mentioned tlbsve, tetrachloride rapidly and effec¬ 
tually dissolves all oils, fats, resins, f)araffiu, etc., it can be 
used to remove,stains produced by those substances, and also 
such as are daused by butter, milk, t;ravy, lacq net's, varnishes, 
oil paints (cvAu old pait^t marks), tar, train oil aiyl cart grease. 
It is equally eflicient with chloroform as a solvent for oil paints, 
thongti a mixture of tiie two is better still, and will completely 
remove all trat:e of oj) paiot'or tar from white materials. 
Uqlike other detergents, no I'mgs or annular markings are 
left when tetrachloride is used; and if is therefore specially 
adapted for cleansing light coloured articles. mixture of 
teqnal parts of tetrachloride and acetic ether with 2 parts of 
rectified fusel oil is also used;"and this mixture will take out 
the stain produced \vj red oil paints thoroughly and quickly. 

Tho best means for getting rid of sudr sljiins is to moisten a 
clean rag, cotton wool or small sponge with tetrachloride, and 
keep on rubbing (or dabbing) the'seat of the stam gently until 
the mark has disappeared. The cotton wool or lag shoiJld 
be frequently i-enowed, and thoroughly moistened with the 
tetrachloride. •, 

If it bo feared that oven careful rubbing may injure the 
article (or the fibres composing it) a sheet of white filto paper 
is folded about four times, well moistened with tetracl\loride, 
and laid under the stain, the latter being then covered with a 
similarly folded filter Jsaper. On pressing the top paper firmly, 
preferably with'a cold fiat iron, tho stain vvill be disSblved out 
and absorfied by the solvent. This treatment is fepeatqd until* 
no trace of the stain is Idft. To damp the stain with tetra¬ 
chloride and then rub it dry with a rag is a wrong practice, 
since it merely causes the dissolved staining material to spread 
out and form a larger stain with a well defined rim. 

Carbor tetrachloride was placed oh the market at oneiAime 
as a substitute for benzine. Although its cfiief advantages— 
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absenoj of fire and explosion risks—are universally adnnittied, 
it is still often stated^that tetrachloride is infeisor to benzine 
for hygienic reasons, on account 4)f*its anaisthetic properties, 
whteh are analogous tb tho9e of chloroform.’ The experimentg 
of Professor Lehmann, however, have demoystrated that ben¬ 
zine possodkes undoubted narcotic properties, atfd is decidedly 
more poisoyous than carbon tetrachjpride. Inathe laboratory 
of the Grieshoim-Elektron Chemical Works, daring experiments 
on the industrial application of carbon totraehloridef large 
quantities of this solvent were evaporated (partly by design 
and partly by accident) and movo inhaled by the chemistjand 
their assist rats, without .any injurious effects, even when the 
vapours were breathed for several days in succession. On the 
whole it must be assumed that carbon tetrachloride is of up 
greater importance, in a toxieological sense, than benzine or 
chloroform, benzine bang, moreover,»narcotic in smaller 
quantities. The ^b.sdnce of fire and explosion risk is also an. 
important advantage over benzine, from the standpoiht of 
public safetyi A number Of makers put tetrachloride on the 
Aarket u«der different names (benzinoform, antifiammin, etc.). 
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ACETO-OX.\T,IC! ACID AS A DEIKIiGENT; SPECIAL METHODS 
Oe' liBMOVIND STAINS. 

Skxda’k ao9to-oxalic acid, i.e., oltalic acid saturated with 10 
per cent, acetic acid, is worthy of mention among the newer 
detergents. Solutions of oxalic acid liave long been in general 
use for removing l ust stains from articles of clothing; but the 
work is performed more efficien#ly with aceto-oxalic acid. If 
the stain does not disnppear at once ^an iron rod, dipped in 
the liquid, is applied to the spot and rilbbed gently over the 
surface. Except in the case of very old stains complete 
eradication will be obtained. 

Mention shonld also be made of tho< little known’' galvanic 
method, in which rust stains are removed from loose fabrics 
by boiling in weak sulphuric acid, in a copper pan into which 
is dipped a piece of zinc wrapped in linen (in order to protect 
the goods from the zinc flakes detached as the metal dissolves 
in the acid). A jacketed pan is preferably used. Even old 
rust stains can be quickly removed by this treatment. 

In place of the ordinary method of removing ink stains by. 
oxalic acid, folloVled by potassium permanganate, SOyda re¬ 
commends the following;— . 

Oxalic acid is saturated with 10 per cent, acetic acid (see 
aceto-oxalic acid, above), and 1 part of the product is piixed 
with 4 parts of spirit of wine. The solution, which depends 
for its action on the solubility of iron oxalate in alcohol, will 
eradicate etains caused by ferrogallate’ inks; and it may tilso 
be used for stains arising from copying inks and aniline inks. 

180 
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It mujt, however, be applied with care to coloured stripe 
goodsjaas there is soijoe risk of tlie colours runrfing, so that an 
aqueous solution of the mixed aoitls is preferable for such 
fabrics. 

One of the chief advantages of the alcohoyo solution is that 
it wilt dis^lve iuk stains on lighji ooloufed falirics \^thout 
affecting th^ dye; and y, is also j,pplicable'tor removinj; 
coloured stains, such as those pi-oiluoed by chlorophyll (grass 
stains). * 

Blood stains are soluble in warm ivaler containing a little 
ammonia, and can be removed in this way. It has alsoiieen 
found that glacial acetic acid is useful for the same purpose, 
in the case of coloured fabrics, since it doe? not make the 
colours run. 

Metallic oxide stains, which are usually brownish blue in 
appearance, are very diiioult to removrffrom fabrics and have 
to be dealt with by a’combined method. The stains are first 
dabbed with zinc chloride, and after the material has been 
passed over a steaming apparatus, potassium cyanide—which 
3 highly ^isonous and must therefore be handled with ex¬ 
treme care-»-is dabbed on at once. After washing with dis- 
,*illed water the stains are treated with a little formic acid, 
and well rinsed again. This treatment will entirely remove 
the mai’ifs. 
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BHCACHINCi I'UOCESSKH USED IN ClIUMICAE CLEANING. 

Should the application,of solvonts (benzine, alcohol, carbon 
tetrachloride, etc.) fail to pvodube the desired effect,'recourse 
must be had to bleaching. 

Bleacliimj uHth Potassium Permanganate.—n a clean or 
dirty fabric (of cotton, wool or silk) bo dabbed with a solution 
of potassium permanganate, the? latter is at once reduced, and 
a brown stain of inaflganese hydroxide is formed. The re¬ 
action can be oxpi'essed by the equation';—^ 

2KMnOj = MnPa t 

the manganese oxide combining with water to ,form the 
hydroxide. 

In the warm the reaction proceeds as follows 
2 KMnOj = 2 MnO.^ -t- K^O -i- O 3 , 

the manganese peroxide in this case forming the hydrated 
peroxide by combining with water. , 

Uedudng Effect of Sulphur Dioxide.—li the brown stain 
be touched with.a solution of sulphur dioxide (sulphurous acid) 
the bleaching a'ction of the potassium permangana'te is re¬ 
vealed. The powerful reducing agent, sulphur'dioxide, de-' 
oxidises the brown manganese peroxide or hydroxide to 
manganous oxide or hydroxide, the sulphurous acid b^ing it¬ 
self oxidised to sulphuric acid. This acid oombiiies with the 
manganous oxide to form manganous sulphate, a nearly colour¬ 
less salt,"which can be readily washed out of the fabrio*with 
water, leaving the site of the stain bleached to a pure white. 
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and tWus demonstrating the bleaching action of permanganic 
acid. 

If the amount of sulphurous ahid u^d J)e too small it may 
happen that a brownish stain is left, a portion of the peroxidh 
having remained intact. The excess of sulphi^rons acid used 
must be completely washed out, or it vwll be gradually oxi¬ 
dised to sulphuric acid o« the fabriof the fibres\)oiiig then cor¬ 
roded and rendered brittle. This may occur at once if the 
fabric be ironed. 

Ueduction with Hydrogen Peroxide —More recently it has 
become the practice to replace sulphur dioxide, as a mdfioing 
agent for p'ermanganato, by hydrogen peroxide, sodium per¬ 
oxide, oxygenol or hydrosulphurous acid. 

Hydrogen peroxide is*immediately decomposed, on oontaht 
with manganese peroxide, into water and active oxygen 
(HjOj = HjO -I- 0), sfi that an intens*ified bleaching effect is 
set up. 

It may possib’y happen that an insoluble layer of mangan- 
gse peroxide is formed on the fabric, and prevents the com¬ 
plete decomposition of the excess of potassium permanganate 
on the fibr^, in which event this permanganate also is reduced 
‘by contact with hydrogen peroxide, so that a further quantity 
of ble^ohing oxygen is subsequently brought into action on the 
stained portion of the cloth from two sources. In this after treat¬ 
ment the addition of acid to the hydrogen peroxide serves the 
purpose of converting the manganous oxide formed by reduo- 
■tion into a readily soluble salt that can be got rid of by washing. 

For the above reasons sulphur dioxide is neten used with 
hydrogen peroxide, because it would absorb a large propor¬ 
tion of the active oxygen from the peroxide for its own oxida¬ 
tion to sulphuric acid. 

Forn^c acid and acetic acid, which have been proposed, 
also undergo partial ojydation in hydrogen peroxide solution, 
so feat the mij^iure needs to be used in a fresh ^ate.. The 
action is, however, too slow.* 
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Oxalic acid and phosphoric acid are also used in clwmioal 
cleaning; but'form, with nianganous oxide, salts thht are 
only sparingly solul)lo,in waVor (manganese oxalate and man¬ 
ganese piii&sphate), these being then very difficult to wash 
out of tlie fabric,'even when very dilute solutions are used. 
Oxalioacid, indeed,.should.be discarded entirely, since, apart 
from the relatWe insolulrlity of the. resulting salt, a portion 
of the acid is decomposed, with liberation of carbon dioxide, 
on contact with manganese peroxide, and its effect is thus 
lost. On the other hand, oxalic acid is capable of damaging 
the fabric to an equal extent with sulphuric acid. 

Phosphoric acid is not attacked by* hydrogen pbroxide, and 
■vice versa ; ancT it also remains quite unchanged in contact 
With manganese peroxide. Since, therefore,, this acid retains 
its solvent power for manganous oxide, and the resulting acid 
phosphate is more readily soluble thitn the oxalate, the em¬ 
ployment of phosphoric acid is indicated. ' 

The above-mentioned after treatment of the brown stains 
of manganese peroxide on the fabric may be carried out witlj. 
either pure hydrogen peroxide, or, in place of the latter, with 
the peroxide liberated by treating sodium peroxide Ur oxygenol 
with an acid. 

Reduction with ffydrositlphurous Acid .—In all cases^where 
sulphur dioxide is inapplicable, A. Seyda makes use of hydro- 
sulphurous acid, which may be prepared, for instance, by 
shaking up 50 e.c. of sodium bisulphite solution (diluted with 
an equal volume of water) with enough zinc dust to cover- 
the point o{ a'knife. As soon as the reaction has terminated 
the mixture is diluted with water, shaken up, and filtered 
through cotton wool without delay. The filtrate is treated 
with 20-60 e.c. of acetic acid and 100 o.c. of boiling water, the 
product bbing then ready for use as a reducing ageist. This 
reagen,t may also be replaced by the ,hyraldite described in 
Part I. ‘It should be pointed out that hydrosnlphuftius 
acid ranidlv decomposes in an aqheous solution. 
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Seym’s Bediwtion Process .—Heyda recommends the fol¬ 
lowing for chemical jjleaninj» without heat 

1 . Commercial hydrogen peimWe, mixed with an equal 
vohime of 10 . per ceht. adbtic acid, wifl readily dissolve maiv 
ganese oxide, or potassium pcrmanganatt^ reduced on the 
fibre, withbut the apidication of heat. 

2. A useful reducing agent can ^e prepared from scslium 
peroxide by the following means:— 

A teaspoonful of sodium peroxide is dissolved in 100 c.c. of 
dilute sulphuric acid (1 part acid ,in 5 of water), enough 
additional peroxide being added to give an alkaline reajtion, 
and the mixture treated witli an equal volume of 10 per cent, 
acetic acid and a teaspoonful of ammonium ohloride (sal am¬ 
moniac). The clioraicak must be used in the order given. • 

3. To prepare the reducing agent from oxygenol, a tea¬ 
spoonful each of oxyganol and ammoLium chloride is placed 
in a glass holding aljbut 200 c.c., whereupon 100 c.c. of water 
and 100 c.c. of 10 per cent, acetic acid are added. The" solu¬ 
tion clarifies quickly. Thfc addition of ammonium ohloride is 
^ accelerate the solution of the manganese peroxide in the 
acetic acid, , 

. The solution prepared from sodium peroxide is more slug¬ 
gish in action than the oxygenol preparation, owing to the 
presence of saline constituents (sodium sulphate), which 
greatly retard the dissolving of the small quantities of man¬ 
ganese oxide or manganous oxide. This explains why the 
. addition of ammonium chloride may he omitted when hydro¬ 
gen peroxide is used. The solution mentioiied,above contains 
5 pep cent, of acetic acid, which strength cannot "be exceeded 
without risk of injury to the ‘colour of dyed materials. 
Formic acid may be used instead of acetic acid. By this 
method stains of all kinds can bo removed from white, un¬ 
dyed or light coloured fabrics that have lieen dyed with rho- 
damine, alkali blue an^ chrysophenine. Unless gseat’care be 
observed in tlfe ohemical aleaning of dyed fabrics a 'risk is 
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easily inourred of the dye being bleached as well as tlje stain, 
so that the parts affected appear whit§. The only remedy, 
then, is toro'dyo the blefaahed portion with a suitable dye. 
The behaviour of (fyerf goods in prisencA of hydj'ogen perokide 
will be dealt wiljh later, in connection with the employment 
of that substinco as a detergent. ' 

< Permanganate bleaohiijg is frequeptly employed in conjunc¬ 
tion with other detergents. As already mentioned, the bleach¬ 
ing of 'stains is effected by dabbing with permanganate solution 
and redissolving the redgeed manganese oxide. 

C(mhined Method of BemoiKng fitaim. — Stains that are 
difficult to eradicate (such as those (laused Ity scents) can be 
removed, from white fal)ric8 especially, by the following com¬ 
bined method :— 

The tatty substances are first extracted by means of a 
solvent (preferably carbon tetrachloride), and the site of the 
stain is then touched successively (without intermediate wash¬ 
ings) with undiluted ammonia, oxygenol sojution and oxalic 
acid solution. After the last treatilient the place is thoroughly 
washed, dried, brushed over with alcohol (especially' with sllft 
goods), and then dried completely. Only very old. stains will 
stand this treatment; and these may be removed by per¬ 
manganate bleaching, followed by treatment with hydrogen 
peroxide, in conjunction with acetic acid or formic Mid (see 
above). This method is often employed, though the faot,that 
oxalic acid endangers the fabric constitutes an objection; and 
it has also been fouAd that stains removed by means of. 
oxalic acid aijd oxygenol exhibit a brown coloratioA again 
after a shcirt exposure to light and air. For this reason 
oxalic acid may be preferably replaced by formic acid or acetic 
acid. , 

Hyraldife as a Detergent and Bleaching Agent. —This sub¬ 
stance, the instability of which has now been remedied by the 
additioh oWeak acids, is suitable for removing coloured stssos. 
For this purpose a small quantity<of hyraldite'is dissolved in 
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about yiO c.o. of water, acidified with 15 drops of 10 per cent 
acetic acid and previously heated to boiling. If tli« stained fa))rio 
be folded to a point and dipped fos a* few seconds-in the warm 
solution the sppta of doloui' will disappear. ‘ This mefliod can, 
always be used for white fabrics, and also Jor such as have 
been dyed Vitli rho<lamine, alkali Jilue and clfrysoph'enine; 
but if appliitd to other ^yed fahricj (whethei* light or clarl. 
coloured) that have been stained, a preliminary trial should be 
made in some inconspicuous part of the fabric, to see how the 
dye is affected, if at all. In nWy cajes it will be found pos¬ 
sible, with a suitable solution of hyraldite, to remove.the 
stains without affecting the dye. 

Sometimes a yellow mark is left where a slain has been re¬ 
moved by hyraldite, but •this can he eradicated by trealmeni 
with oxygenol sofntion (sec hiter), the siiiiie being also the 
case with the yellow masks sometimes appearing when goods 
that have been tri^d from stains by ijermanganate are ironed, 
a warm solution of oxygenol being employed for this pur¬ 
pose. 

*Hyraldte) is sometiir.e.s used as an adjunct in chemical 
cleaning. This ^ireparation is obtained as a dry, ciystalline 
joass when formaldehyde is allowed to react on the hydrosul¬ 
phite of an alkali or alkaline earth. Stains, such as those of 
Bordeaux, that cannot be removed from clothing by means of 
the ujual detergents, may be treated with hyraldite, which will 
bleach the majority of shades produced by artificial dye-stuffs 
without injury to the fabric, the material being re dyed locally 
afterwaiQa. The portions to be bleached are' first treated for 
a short time with a hot, dilute solution of carbonate of soda or 
of ammonia, to remove as much of the dye as is soluble there¬ 
in. After careful rinsing the re.st of the dye is discharged by 
means of a liquid consisting (for light shades) of 3-5 psr cent, of 
hyraldite A (previously dissolved "in warm water) and 2-3 per 
oentoof acetic acid, the proportions being increased ta 6-l0 per 
cent, and 4-6 per cent, respectively for dark shades. As a'rule. 
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the amount of hyraldite required depends on the deptlj and re¬ 
sistant properties of the colour stains to bf removed. Tlie liquid 
must be used as hot as pbssf ble, and should therefore be heated 
.to boilirvt( in a seplira{e vessel and>'raaintained (\t that tempera¬ 
ture. In most yases the stains can be discharged by repeated 
treatment. Previous to the final treatment, it ishidvisable to 
<idd a little aotio acid t^o the diaohq,rging liquid., Finally, the 
treated portions of the fabric are thoroughly rinsed, first with 
cold water and then i^ith hot. Before applying the hyraldite 
treatment a preliminary experiment should be carefully made 
witp hot alum solution, which Often furnishes good results in 
the case of stains that are difficult otrei'noval. 
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The propei'tio-i of liydrogen peroxide Jiave already been de¬ 
scribed in Part 1. 

To use confmeroial (10 per cent.) hydrogen peroxide as a de¬ 
tergent a bleaching liquor is prepared from th6 peroxide and 
water in equal volpmos. “The li(juor is heated to near boilingf 
rendered alkaline with sodiutn*silicate, and mixed with a little 
shredded white Marseille soap. With ftiis liquor the stained 
portions are dabbed until bleached, a plug of cotton wool, 
wound on a stick, being used for this purpose, on account of 
blje bleaching action of hydrogen peroxide on the skin. The 
moisture must bo taken Up from time to time, or it will spread 
and bleach larger portions than desired. 

»* In chemical cleaning, hydrogen peroxide is usually employed 
after permanganate; but there are many instances in which it 
can be used direct with advantage. 

After the stains have been gone over with the peroxide 
solution the fabric should be exposed to light and air for 
several hours, with frequent dampings, then moistened several 
times with the peroxide again and placed in a warm room to 
dry. . 

If the stains are insufficiently bTeached by this treatment 
they should be well brushed over with water and treated with 
dilute acgtic acid, or, if necessary, with the aceto-cxalic acid 
already mentioned; after whicK the fabric is thoroughly 
setuBbed with vjater and finally dried. 

A number of hydrogen pdroxide preparations, ot different 
i:i9 
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strengths, are obtainable in commerce, among them being 
“perhydrol,’'''containing 30 per cent. 4)y weight of peroxide 
and forming a cheinicalSy pure, water-white solution, of 
. sp. gr. 1'15 at 16" C. Since this perbydrol, -when stored in 
Merck’s original bottles, will keep for a long time, it is always 
possible to prepare a pure solution of hydrogen peroxide of 
'any desire 1 strength. Alb that is, necessary if- to see that 
the bottles—which should, preferably, be stored in a dark 
place—arc properly leclo.sed after use, and that the ordinary 
temperature is not oxoceded to any largo extent. 

To ascertain the behaviour "of hydrogen peroxide during 
the removal' of various staiTis, experiments wore conducted 
with pure 3 per cent, commercial hydrogen peroxide solution, 
and with perhydrol solution, containing 1 part of perhydrol 
in 9 parts of distilled water. Similar results were obtained 
with the abovo-meukoned hydrogen peroxide solution mixed 
with sodium silicate and soap. 

Stains caused by coffee, chocolate and cocoa can be re¬ 
moved by repeated dabbings and gentle rubbing.' 

In some cases (strong stains in particular) a feW drops of 
the preparation must be allowed to act or. the stain for a 
short time, the liquid being, in all cases, then taken up witb 
cotton wool (see above). When pure hydrogen peroxide is 
used it is advisable to dab a little ammonia on the stains 
beforehand, or to add ammonia to the hydrogen peroxide. 
This latter mixture will also remove stains due to gi’ass, beer, 
milk or fruit juices, the places being afterwards well dried 
with a white woollen rag, in order to prevent annular mark¬ 
ings, especially on light coloured fabrics, ' 

Bed-wine stains can be cleared away, in many cases, with 
hydrogen peroxide solution without addition of ammonia, 
but the ammonia mixture is efficacious in the oase^ of blood 
stains. It may also be use'd for ink stains, several applica¬ 
tions being required, a previous careful dabbjng with hydro* 
Chloric acid being necessary fori iron inks only; Bust stains 
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must bi oarelully touched several times with hydrochloric 
wid, the resulting (yeljow) ferric chloride being* taken up as 
jompletely as possible with oottou \frool, and the remainder 
ireatid with hydrogen peroxide until the colour has entirely 
iisappeared. Woollen and linen goods are afljprwards washed 
with water, Silk fabrics being rubbed **1 disljjlled water. * 

Mildew and yellow and Jirown stairjs, frequetAly appearing 
jn white fabrics, may generally be removed with hydrogen 
peroxide, a preliminary carelul dabbing with dilute Hydro- 
ehloric acid being necessary in some, cases. 

Many stains produced by (far or cart grease can be erjjdi- 
jated by the* hydrogen peroxide solution mentioned at the 
beginning of this chapter, or willi a mixture of peroxide 
and ammonia, followed by rinsing with a warm solution oi 
soap. 

The bleaching solutisn mentioned bat the head of the 
shapter may also be used for cleaning white gloves, an alter¬ 
native method beipg as follows; white doeskin gloves, for in¬ 
stance, are first washed in lukewarm water containing Mar-, 
smiles 80 £(}), and are then rinsed thoroughly in soft water. 
They are neat entered and worked in a lathering solution of 
Marseilles soap containing 3 per cent, of hydrogen peroxide, 
drained^ and left to dry slowly in a draught. The hydrogen 
peroxide .bleaches the leather a fine white, and the residual 
soap restores pliability. When dry the gloves can be ren¬ 
dered more supple by energetic rubbing. 

• Since the ordinary commercial hydr'ogen peroxide (10-12 
per cent, by volume) cannot' remove obstinate stains, a 
stronger solution is sometimes used in chemicaf cleaning, 
especially for ink stains and the fellow or brown markings 
caused, by perfumes. 

Owiug^to the bleaching action of hydrogen peroxide, on 
dyes it is largely used for eradioaCing stains on white fabrics; 
but k>ng experience has* shown that its application* is ly no 
means restricted to this class'of material. 
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Behaviour of Hydrogen Peroxide toward Coloured .Fabrics. 
—To teat the- action of hydrogen peroxide on oolou*ed ma¬ 
terials a large number ot dyed fabrics (wool, shoddy, cotton, 
silk and, half-silk)'were treated foda short time, with hydfogen 
peroxide or perljydrol solution (with and without ammonia), 
the conditions of ,the experiment being similar °to those of 
•aheraical defining. It^ some instances the goods, stained 
with ink or rust, wore catefnlly treated with hydrochloric 
acid and peroxide solution, in order to ascertain whether any 
alteration was suffered ,by the dye. 

Of thirteen articles dyed Vith basic dye-.stutfs, those 
coloured by means of safranine, rhola'mino, new methylene 
grey, methylene green, indamine blue and malachite green 
rvere found to stand the treatment; none of them giving oB 
their colouring matter when rubbed, or suffering any change 
in shade. ' 

The same applies to articles dyed With .'esorcin dye-stuffs 
(eosine, erythrosine, etc.), although this group makes no claim 
to fastness. ' 

Similar results were furnished bj seven out 6f thirteen 
specimens dyed with acid dye-stuffs, viz., aeid violet, ketone 
blue, patent blue V, fast acid blue, violamine, fast acid violet 
and nigrosine. ^ 

Of ten specimens dyed with an equal number of .nitro and 
azo dye-stuffs, such as azo yellow, Bordeaux, cloth rei fast 
brown, etc., only one, viz., fast red, parted with its colour to 
some extent when rubbed after the treatment. 

With the axodption of alizarine brown and alizarMe green 
the fourteen specimens dyed with mordanted dye-stuffs (ali¬ 
zarine blue, alizarine red*, alizarine yellow, alizarine black, 
ooerulein, acid alizarine green, etc.) stood the test. , 
Amongithe dyes for wool intended to stand milling, those 
prepared with anthracene jf'ellow and chromium fluoride or 
potassium, chromate were tested by'allowin^ hydrogeneper- 
oxide solution (with ammonia) to act on portions stained with 
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ink. Tlje stains disappeared, without any loss or change of 
colour on the part of t]ie fabric. 

On dyeings carried out with milling yellow and anthracene 
acid hrown (mofdante^ witB potassium chr5ihate), ink stains 
(iron ink) were removed by treatment with hydrochloric acid 
and hydrogefi peroxide. The former shadg was'ohangM by 
'the acid to bpDwn, the oth^ to black, Jiut the original colours' 
were restored by the action of the peroxide. Various stains 
^ere removed by the same reagents frmn dyeings obtained 
with milling rod and wool red.'without any loss or change of 
colour on the part of the dyes; and a fabric dyed with aliza¬ 
rine blue (G9>) also remained unchanged under the same 
treatment. Fabrics dyed with milling yellow, alizarine blue, 
fast diamine red (with potassium chromate), wool red, an-< 
thracite black, antliracene acid black and anthracene acid 
brown (with potassiurp ehromate) also Remained unaffected 
by hydrogen peroxide Solution (with ammonia). Only about 
23 per cent, of the^fabrics examined parted with more or less 
colour when rubbed after trsktineut with hydrogen peroxide; 
antt it may*therefore be concluded that this detergent is also 
applicable to. dyed fabrics, provided the necessary care be 
|;pken. 
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OXVmCNOl. AS,X DKTEEGEN.. 

0)i.voKNor, is iin inodorous, wliite powder, soluble in water 
and fiu-aiahing a decidedly alkaline solution that parts with 
its oxygen, the liberation of which is accelerated by dissolving 
-the powder in water of a temperature of 95-105“ F. 

At this range of temperature the oxygen comes off in 
motleration, so that tui bleaching action can be more satisfac¬ 
torily utilised, whereas at 140° F. it efeapps too rapidly, and 
is liberated completely at boiling heat. 

Oxygenol forms a suitable reagent for discharging coloured 
stains from white articles, many of nvhich stains •Can be le-. 
moved by using an oxygenol solution warmed ta 112-122° F. 
and applied repeatedly, a useful strength being about 1'2-1'$ 
per cent. Another solution, frequently employed, consists of 
100 parts by weight of oxygenol, 100 parts of cold yvater and 
20 parts of formic acid or 100 of acetic acid. This is restricted 
to careful dabbing of the stained portions at ordinary tempera¬ 
ture, though it may also be applied after bleaching with per¬ 
manganate. ' 

Coloured stains that cannot be removed with'hot ojsygenof* 
solution may be dischargetl with hyraldite, as already described, 
the operation being completed with a hot solution of oxy- 
genoi. 

Fruit and coffee stains ca'h be quickly removed by hot, con¬ 
centrated oxygenol solution, but cocoa stains require to be re¬ 
peatedly, treated with the same reagent. Stains of red wins 
144 



OXYOENOTj as a DETEKftENT. 


145 


must bg bleached with permiitiganate, followed by repeated 
applioaiions of the hoj solution of oxygenol. 

Blood stains can be eradicated ‘easily and rf|uickly; but 
oxygenol is ngt so well aUlapted for tlie‘tl'eatment of rust, 
and ink stains, though good results are obtained in the case of 
singed marlfs and yellow stains and^markitjgs on*cotton*goods, 
lace, ote. 

As already mentioned, oxygenol is specially used tor re¬ 
moving stains on white articles. Owing' to its bleaching 
action, however (like hydrogen peroipde), it is liable to dis¬ 
charge the colour of dyed fabrics. 

Be)uiviour<of Oxi/tilno^ toward Di/ed Fabrics .—To investi¬ 
gate this behaviour, experiments were condiioted with dyed 
woollen and cotton fabrics, the results showing that warn# 
oxygenol solution has, in gonoi'al, a more powerful bleaching 
■ofTect than ordinary coniimercial tiydrof^n peroxide solution. 
The only aniline d^'c-stufls, on cotton, that proved fairly resist¬ 
ant to lukewarm ^oxygenol solution were: new grey, ihdo- 
pheuine, Bisiflarck brown, new fast blue and new fast grey. 
Cft the dyss fast to milling, on woollen fabrics, only alizarine 
blue, diamine scgrlet, wool r’ed, anthracene acid brown (with 
j»otas8ium chromate), anthracite black (various marks) and 
anthracene acid black wore able to stand the action of oxy¬ 
genol solution, warmed to 113“ P., and giving off oxygen freely. 
Milling yellow and milling red were also fairly resistant, and 
only parted with a little colour when rubbed, whilst anthracene 
yellow and milling yellow (0) withstood’rubbing. 

Hencd oxygenol can be used with success iirmspiy instances, 
“particijlarly for removing stains from white articles.* 



CHAPTER Vlll. 

SODIUM rUnoXlDE AS A DKTEll&ENT. 

Sodium peroxide caa be used in place of hydrogen peroxide as 
a deuei'gent, the bleaching liquor being prepared in the follow¬ 
ing manner:— 

Twenty parts by weight of formic acid^ or 100 parte of 
acetic acid, are poured into 1,000 parte of water, 120 parte of 
sodium peroxide being then added in small portions and in¬ 
corporated by continued stirring. The solution should be left 
to stand for an hour before use, It is applied either direct or 
after perirnuganatc. For silk f-ibrics in pa’dicnlar the follow¬ 
ing is a useful alternative recipe :— 

Ten parte of magnesium sulphate are dissolveT’ in 1,000 
parts of soft water, 34 parts of sodium peroxide being 
added slowly and stirred in, followed hy 3 parts of sulphuria 
acid. The reaction of the liquor is next carefully tested with 
litmus paper, and it found too acid is neutralised with a little 
sodium peroxide, acid being added it the liquor be alkaline. A 
stronger solution may also he prepared. The stains are dabbed 
with the hot liquor. 

Sodiunq peroxide is also used for laundry purposes, either 
by adding it to the washing liquid in the machine, in a, quan¬ 
tity appropriate to the materials under treatment, or else the 
articles, after having been washed for some considerable time, 
are entered into a hot bleaching liquor of sodium, peroxide. 
This |treatment makes the articles ^rfectly white; but the 
peroyide solution must no^ be too strong, or the fibres will 
suffer injury. 

W e 
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Bxospt obstinate dye stains, nearly all stains usually caused 
on lindb can bo completely removed by the use*of sodium per¬ 
oxide in washing. Owing to its higher porcentlige of active 
oxygen this peroxide is more energetic than oxygonol. Dye* 
stains are preferably removed with hot hyra^ite solution be¬ 
fore bleaohmg. 

Sodium Pzrnxide Soap ,—Beltzer recently Slade public a 
method of preparing soap containing sodium peroxide, the 
production of which is based on the property of the peroxide 
for forming a stable dry mijturp, with, anhydrides. The soap 
is made from acid oasior oil, colophony, sodium carhonatesand 
sodium silicate. The’st.ongly alkaline soap powder is then 
dried completely and thoroughly mixed with dry sodium car¬ 
bonate and sodium perojflde m a rotary mixer, the mass bein*; 
made into blocks in a hydrauBc press. This soap is intended 
for textile purposes, such as bleaching Taw cotton, raw flax, 
jute, ramie, pelts and fur. An alkali peroxide cartridge^ has 
been patented by Ileise, Berlin. 
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aU>'I)KY NEW DE'J’.EEOEN'J'S AND CFiEANSING AGENTS. 

( 

TktjiM'OL .— Tliia pateiiteti preiwration is an oily yellow 
liquW, with a peculiar smell, like that of radishes. It is misc¬ 
ible with water in all proportions, find is a veVy efficacious 
.agent for cleaning and scouring woollen .yarns and other 
diaterials contaminated with grease. It ha,s an alkaline reac¬ 
tion, and behaves like a soapy lye when mixed with water. 
It can only be used in chemical wet"'cleaning and as a deter¬ 
gent,, but not in chemical dry cleaning. u 

Tetrapol is neither inflammable nor cembustihle. It is 
used only in the cold, or at temperatures below 122° P., and 
eithei- of full strength or diluted with '2-8 parts of distilled or 
soft water. Grease stains may be removed by th6 application 
of a 26-50 per cent, solution, left in contact with the stain fob, 
an hour without rubbing, the stained parts being thoq wetted 
and rubbed between the fingers, after which the detergent is 
scrubbed off and the fabric brushed with soft water. ,• 

Oil and fat stains, especially from mineral oil, may be rubbed 
with tetrapol, treated with a little lukewarm soft water antif 
a good lathef is obtained, and then rinsed till all the tetra¬ 
pol has been washed off, carrying with it the grease, dirt, etc. 

The same treatment may also be used for removing blood 
stains, though a simple application of dilute tetrapol (114) will 
generally* suffice. If the stains are not eradicated„the first 
time,(the treatment can be repeated, Mnce no injury is done 
to tho fabric or the dye. 

Tn laundry work tetrapol is used like ordinary soap, and 
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offers Ijie advantage of not producing any insoluble lime com- 
poundi, so that it is easily washed out of the iabric. It does 
not impart any smell to the olothos? • 

]ja/oado .—liliis name is ^iven to a prepaMtion that may 
used for laundry work and as a detergent^ It is a syrupy, 
dark yellov? liquid, smelling slightly ol aiymonih and turpen¬ 
tine, and fovming a wiiite^lkalino enyilsion witH warm or coH 
water even when present in only very small quantity therein. 
It is composed of oil of turpentine, turpentine and amfnoiiia; 
and is used in laundry work as an .adjunct to the soakiffg 
water for white ajTicles, its power of penetrating the Ijbres 
assisting in "the oliimiirtiou of dirt. For wiishing curtains 
Kdnig recommends two spoonfuls of lavado'to each pail of 
water (at a temperature “of 104° F.), tlie curtains being soaked 
in this solution for tour to sixliours, by the end of which time 
they arc clean and may die rinsed out. <ftten's clothing may bo 
soaked for half ag hour in water (at 85° F.) containing three 
spoonfuls of lavajlo |)er pail. This will dissolve out all'hard 
dirt and stams; and" light coloured articles may then be 
^nished 1^ washing with soap, dark fabrics with washing soda 
and lavado.. Woollen coverlets, which are often the habitat 
K){ disease germs, should be soaked in the same way as men’s 
clothing, but for a longer period—several hours. This not 
only kiljs all germs, but facilitates the washing. The first 
waslpng bath should contain soap but no soda or ammonia. 

If a second water is required to make the coverlets quite 
clean they need not be sulphured, but "may be put through a 
good ^^arm souring bath (sulphuric acid) and well rinsed 
aftervjards. Konig considers that lavado is very useful for 
washing knitted goods, owing to th8 penetrative and detergent 
properties of the turpentine. It may also be found advan¬ 
tageous jn the milling of cloth, tor which purpose use is already 
made of two of its constituent “ingredients: turpentine and 
ammonia. Another preparation (Lavado F) is oil ofeurjentine 
rendered soluble in water, it is a pale yellow, syrupy liquidi 
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which turns milky when mixed with ooM or warm watpr, and 
forms a good detergent. , « 

Nin’ol .—Novel B is a'p»le honey-coloured, oily, alkaline 
liquid, smelling rrfther like benzol. ' It m'ixes to,a milky li()uid 
with water and acts as a detergent on grease. This prepara¬ 
tion is 'similar to Bavado F and tetrapol, all of thdm contain¬ 
ing about 25 per cent, of a tat solyent and 25 ,per cent, of 
tatty acid. 

In the laundry novol is added to the washing water after 
the latter has been softened with carbonate of soda; and it 
may,alao lx; added to the soakif.g water, tor which purpose 
(with a little s<Hla) it is better thuii< soap. Articles washed 
with this propiwation are beautifully white | the fibre is un- 
iojiired and retains its natural flexibility. 

lFci.s.f’.s Iknzine Washing Preparation. —E. Weiss (French 
Patent 366,547) maker, a preparation tor cleaning textile fabiics 
by mixing 4 parts (vol.) of olein with'4 parts of ammonia 
(sp. gr. 0-910) and 1 of alcohol, the whol^ being heated to 
boiling and used in conjunction h?ith benzine. ’ Solutions of 
tat saponified with caustic alkali and'rthe above qfrantity 6i 
ammonia may also be used. , . 

Hexol .—Tills is a volatile yellow liquid, with a peculian, 
but not disagreeable smell, and forms a concentrated deter¬ 
gent, which may bo used as such, or dihited with about 2 
volumes of benzine or 95-96 per cent, alcohol or a mirj^ture 
ol both. Shaken up with 5 parts of water, it gives a milky 
liquid, suitable for reifi'oving stains on white articles and the 
like. , ' 

In chemical cleaning it may replace fusel oil, ’ chloroform, 
acetic ether, etc., and its application is followed by treatment 
with benzine, to eliminate all final traces of stain. It readily 
takes out Mains arising from pitch, oil, tar, etc., and in ^ 
concentrated form is useful iii removing old or obstinate stains 
caused by paint or tar. The dilute form (1 : 5) is better (or 
washable unateriais that do not'lose their shape (stiffening) 
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when,wetted, the stains being brushed over with this 
Bolutiwi. 

Sternberg’s Detergent Oil is a. yellow, iiiodoyous, oily pre¬ 
paration, dissolving ih water to a inilky*l)u« elear solution, and 
is suitable for ro|)lacing tetrapol in washing coloured fabrics, 
since it prevents the “ blcwliug ” of the dye, and iinpants a soft 
texture to cotton anil woollau goods. I’or wliilp artioldfe it ns 
used in conjunction with washing soila, as a substitute for 
soap and soap powder. 

Ozmnle, also one of Sternberg's jnciiarations, is a white, 
inodorous powder free froin'.cid and clilorine. It is soluble 
in water, with efforvBncence, an alkaline solution being foririfed. 
In testing its detergent and bleaching properlaes it was found 
that a warm concentrated solution attacks such basic dye-stuffs 
as fuchsino (on ‘cotton) and rhoilamine (on wool); methyl 
violet (on cotton) and piothylene gi eeia (on wool) being more 
strongly allected,^and malachite green still more powerfully. 
Erythrosine (respreine dyes) was also fugitive. Among the 
aeid dye-stifffs the following wer e consider ably affected: acid 
Violet, opal blue and acid green (all on wool). A good deal 
of colour vjas also discbai-ged from azo-yellow and fast-brown 
dyeings, though woollens dyed with azo-acid black and chrome 
brown suffered no injury. The mordanted dyes, alizarine 
yellor?, alizarine orange, alizarine blue, alizarine brown, acid 
alizarine green, were able to stand warm concentrated ozonite, 
though alizarine red (RX, paste) on silk was strongly affected. 
It is therefore considered that ozonite»may be used, in many 
instances, for removing colour stains from white fabrics. 

It^ is also suitable for eradicating stains caused*liy fruit, red 
wine, cocoa, blood, etc., on white fabrics; but special care 
must be taken when applying it to dyed materials, especially 
those containing basic acid or resorcin dye-stu&. A little 
ammonium chloride and acetic *oid may be added to the oon- 
oetitrated ozonite liqdbr, 

Eor laundry’work ozonit* may be used to the e*tei?o of two 
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to four spoonfuls per 100 11). of clothes, the solutioB being 
added to the final washing water in the,machine. If ^ye be 
used the ozosite is added'^ta it, care being taken not to bring 
the liquor up to "the boil too quickly, or the oxygen wilt be 
expelled prematurely and its bleaching action lost. 

The temperature phould he raised slowly so that the liquor 
remains at between 104 ° I", for twenty or thirty 

minutes, and only heated to boiling at the last. Since ozonito 
docs n6t give off any stnoll the articles washed with it do not 
need any special rinsing.. 

Osimal is a new laundry pfeparation sold in cubes or 
tablets. According to A. Boythien it c^onsists of 9 parts of 
iretroleum and'l of resin and soap. In pomparison with 
liquid petroleum—so well known as S detergent for grease— 
it has the advantage of not floating on the top of the water, 
but of forming a homogeneous washing liquor therewith. 

Qidllola is a soap powder, intended as a c<»)nplote substitute 
for q'uillaya rind. Care should be taken qot to inhale the 
powder while adding it to the water irf making the solution, 
as it causes violent and prolonged sneezing. It is 'speoiall;^* 
adapted for cleansing dyed silks. 

Oruner's Washinij Powihr .—This is a yellowish, greasy 
powder containing about 80 per cent, of pure soap and^9 per 
cent, of sodium peroxide. This latter is decomposed by water 
to form free caustic soda and oxygen (flNa^O^ + 2 H 2 Q = 
4NaOH + O 2 ), though as a matter of fact only about two- 
thirds of the peroxide comes into action. The powder has a ■ 
powerful bleachini' effect and is a good cleansing agent. No 
scrubbing of tho clothes is required. 

Eureha Washing Potcic/'contains about 48T5 per cent, of 
fatty acids and is free from deleterious ingredients. Foi; use 
it is dissolved in hot water, the solution being then ^diluted 
with 6-8 volumes of cold water. It cleanses woollen and 
linen g6ods, making them as white as new, without injury to 
any dye-st.|ffs they may contain. 
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Detergent Soaps that Liberate Oxygen. —Up to the present 
no Bo^ has been invented that is at once hairmlesB and ef¬ 
fectual as a cleansing, bleaching-aAd antiseptic agent. Ac¬ 
cording to Gicssler and BSuer an efficient ‘soap is preparet^ 
by incorporating with an ordinary stock soap an alkali per¬ 
borate or pSroarbonate, either as a powder^or miked wiJh fatty 
matters (lar.olin, vaselini^ paraffin, etc.) free ftom glycerinQ. 
About 10-20 per cent, of sodium or ammonium perborate or 
peroarbonate is used, both classes of "salt being thoftmghly 
stable and rich in oxygen. ^ 'Chese s%lts are not decomposSd 
in soaps containing efen as much as 20 per cent, of v^ter. 
Even in water at over 104’ F. the oxygen comes off slowly 
and steadily. The soaps containing^ these salts will readily 
discharge stains caused by rod wine, bilberries, cocoa, etc., o/o 
white articles, ithe alkali persulphates have recently been 
employed for the proihietion of bleattiing soaps and soap 
powders, 5-10 pjir cent, and even more being added to 
solid soaps, a certain amount of sodium carbonate being' also 
used to combine with'the free acid that is always formed. 
J?or instalioe, 100 part.) of sodium persulphate split up into 
6'77 parts of oxygen and 41'52 parts of sulphuric acid, for 
■the neutralisation of which 44’9 parts of calcined soda are ne¬ 
cessary. 

Klein’fi Detergent Soap. —This soap, which is applicable to 
staiqp of all kinds, especially on silk, calico, etc., and does not 
affect dyes, is made as follows: 2^ lb. of Marseilles soap and 
18 oz. of oocoanut-oil soap are shredded thinly and mixed with 
4 oz. of alum, 1 oz. of alcohol, 9 oz. of potassipm carbonate 
solution and 4 oz. of ox-gall, the whole being warmed. On 
the following day, { gall, of alcohok, four fresh eggs and 2 oz. 
of spirit of camphor are added, and the whole is stirred to¬ 
gether ^ergetically until intimately mbted. 

Detergents for Sensitive CoUnfrs. —Dirty fabrics in sensitive 
colours may be oleane^ with the following mixture* Iff parts 
of quillaya extract, 10 parts of borax, 30 parts of cK-gall and 
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an equal quantity of Marseilles soap. For many purposes a 
cheaper mixtuiie-will suffice, viz.: 30 parts of strong aoEnonia, 
40 parts of olpin and 500 parts of water. On the other hand, 
there arq cases \^re'egg yolk (»r KWin’s preparation,‘see 
above) alone is admissible. In general, when sensitive 
colourseare in'qiifestion, it is advisable to make a preliminary 
tiial \(ith a lukewarm solution of perfectly neutraj soap. 

Paltzow’x IkterifeiU Soap .—Tliis preparation is an excellent 
agent lor removing stvins of all kinds from oven the finest 
imtorials ami in the most soiisiflvo colours, without injury to 
either the dye or the iiliro. It k ‘made of the purest fat, and 
contains the active ingi'oilients of quiyaj^ bark in a pure and 
concentrated condition. Despite its dark colour the preparation 
cgiU be successfully applied to cleaniag white woollen articles 
and the liko. The stained parts* being moistened with water, 
the soap is well rubbed in, the resulting lather Ixting afterwards 
washed off with a little lukewaim water, yiie stains should 
never be brought into direct contact with the solution. The 
quillaya bark used in making this soap contains sffponin, which 
acts like a irerfootly neutral alkali soep, and is also used ifi 
making a number of textile and other special joap.s. 

In cleansing effect 500 parts of quillaya bark are equal to. 
1,000 parts of good soap, that is to say the former is twice as 
effective as the latter. 

WolzendorJTs Achiuin Soap .—According to the maker’s 
statement, this white soap, which smells strongly of ammonia 
and oil of turpentine, ccAitains active oxone and other bleaching,, 
cleansing aud^ detergent bodies, such as oil of turpentine, sal 
aminoniac,‘Deuzine and sodium silicate. It is suitable for re- 
moving stains caused by perspiration, oil, blood and tar on 
household linen. 

Liquid petcr.qent Soaps ,—A liquid detergent soap may be 
prepared by shredding good 'white curd soap and dissolving 
it by tiialfing in ammonia, the solution being diluted ^ith 
strong amcnonia to the consistence of syrup. The mass is 
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sinear^d over the stains and then washed off with lukewarqj 
water* . 

Another preparation of this oHss is compounded from soft 
soap 1 oz., calcined s6da {•ox., horax | o».j»ammonia (sp. gr. 
0'910), ether and methyl alcohol 2 fluid oz. each, and dis¬ 
tilled water 3 pints. 

An ammjjnia soap for removing grease sta ins, etc., <s pre¬ 
pared from 100 parts, by volume, of oleic acid, 50 parts of 
ether, 50 parts of chloroform, 000parts^)f benzine and iOO c.c. 
of alcoholic ammonia, mixdil togeilier in tho alxive ordsr, 
by shaking. If a white oftwlsion be preferred tho alcohol is 
replaced by^wice its'voliime of pure water. 

Potassiim Unanide ami PlMtoijraplier'.s liijc .—Brown and 
black stains on household linen (caused by hair dyes, medi¬ 
cines, marking inks) can he soraoved with a solution of potas¬ 
sium cyanide in lukerjarm distilled *ater. Owing to the 
poisonous nature^ of •the cyanide it must be used with the 
greatest care. 

Silver nita-ato stains car* bo removed by a mixture of sat 
Hmmonifto and corrosive sublimate (10 parts of each in 80 
parts of d(ptillprl water). Another useful mixture is made 
from 800 parts of Glauber salt, 140 parts of bleaching powder 
and 280 parts of water. 

Phdlographer's ink is made by mixing 1,000 parts of soap 
powder (frojn good curd soap), or an equal quantity of care¬ 
fully made soft soap, with 100-200 parts of potassium cyanide, 
in the cold. This preparation will remove all silver stains 
caused' by silver nitrate, marking ink, hair dyes, etc., in a very 
short time.* 

Detergent Liquids .—The following recipes are of recent 
introduction:— 

(aj Thirty parts of olive-oil soap are dissolved, by shaking, in. 
a mixture of glycerine 30 parts,«trong ammonia 7 parts, ether 
30 jarts and water 596 parts. 

To use this Excellent preparation the stained portion of the 
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article to be cleaned is laid over a cloth, and the liquid is 
applied to the jitain with a sponge, rubbed gently oner the 
surface for a few seconds,” the solution being finally washed 
away with clean water. 

(6) Alcoholic soap solution 100 parts, aratnonia (10 per cent.) 
50 parts, acetic other 15 parts. This mixture is Suitable lor 
grease stains, which are moistened with the liquid and wiped 
with a woollen rag. 

(c) Benzine 200 parts, ether 40 parts, acetic ether 60 parts 
and oil of turpentine 60 parts. 

(d) Saponin 10 parts, dissolved' in distilled water 500 parts, 

the solution being mixed with 20 parts of ammonia (sp. gr. 
0'960). A uset'al preparation for cleaning off grease and dust 
stiiins. ' 

(c) Carbon tetrachloride 650‘parts, acetic ether 100 parts, 
alcohol 100 parts, alkalil soap (soluble hi benzine) 8 parts, ben¬ 
zine 142 parts. 

This last preparation will not injure the material or the dye, 
acts easily and quickly, gives off no smell, is non-inflammable 
and incombustible, and evaporates without a trace. ■ It wih 
clean most stains, e.ij., those caused by sauces, grease, petro¬ 
leum, varnish, tar, wax, oil paints, etc. The stains (on wool, 
silk, cotton, lace, carpets, felt, furs, etc.) are moistened with 
the detergent, lightly brushed, and finally dried with a clean 
cotton cloth. 

Hummel's Detergent Liquid .—This is a French patent pre¬ 
paration, which is intended to obviate the fire risk and dis¬ 
agreeable smqll resulting from the use of benzine. ‘ With 
regard to its composition, A. Colin reported that the addition 
of 1 part of alchol to 3 parts of benzine increases the solvent 
power of the latter considerably, whilst the addition of carbon 
tetrachloride facilitates the solution of tar, fats, greases, paraf¬ 
fin, stearins and the like as well as lessening the fire risk and 
entirely eliminating the smell of benzifte during its own com¬ 
plete evapot'ation. Acetic ether is* a special solvent for resins 
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and varnishes, so that the mixture composed of these various 
cleanskrg agents pr^onts decided advantages' ever benzine 
used alone. 

Setenjent fa.s/c.—A usdful paste is'obftilned by mixing 2 
parts of borax with 3 parts of ox-gall, and then carefully 
adding 20 farts of finely powdered tallow, soap,*tollowed by 1 
part of olei<' acid. 

Another paste—sold in Germany as Kaisor-Fleoken-Pasta 
—is a solid, yellow-white, soapy muss* which yields (t saline 
efflorescence on long storage. It ij designed for removihg 
stains of various kinds, to wtiich it is applied by rubbing; and 
is then rins^ off with l«’;owarin soap and water. 

In using this .paste as a detergent care is •necessary when 
coloured articles are in’question, especially when the pastejs 
old. It is best adapted for White, dark brown, black or brown 
fabrics; and it may .ajso be applied lb woollen goods dyed 
with chrome and alizarine dye-stuffs. 

Blanchissine.-fThk cleansing medium has been Intro¬ 
duced by rioettiger .(liille)* in two qualities. 

* BlancRissino No. 1 is made of: Caustic soda 8 parts, alcohol 
20 parts, olein. 24 parts, glycerine or vaseline 2 parts, oil of 
turpentine 4 parts and ultramarine 2 parts. One oz. should 
be added to every 10 galls, of water, and it is suitable for 
washing fine silks as well as ordinary household linen. 

yianchissine No. 2 is made of: Ammonia 64 parts, olein 
(glycerine, castor oil or vaieline) 5 parts, oil of turpentine 25 
parts and benzine 6 parts. About 2 oz. are used to every 10 
galls, of water, the materials (very fine goods, I^ce, etc.) being 
washed in a machine. 

Henkel’s Persil .—This laundly preparation contains: 
Watjr 31’9 per cent., sodium carbonate 26-4 pe» cent., 
sodiunj silicate 13-6 per cent., soap 20'1 per cent., hydrogen* 
peroxide 6-3 per cent, and residual matter 2’7 per cent. The 
hydrogen peroxide is disengaged in oonsequencesof f n addi¬ 
tion of sodium verborate. 
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Othor recent cleansing agents are:— 

Eeinol, Triat, Tetra-lsol (soluble cgrbon tetraohtoiide), 
Senziin-lsol (soluble benzilie), Terpin-Tsol (soluble turpentine), 
[sobenzine soap \tieutral benzine boap) and Ifyr soap, a new 
nilphoderivative of castor oil. This last soap is solid and re- 
teniblbS curd boap. , It is .characterised by a high" percentage 
^fat, with a perfectly neutral reacliop; it is free from Glauber 
ialt and non-hygroscopic, though it does not dry hard when 
stored." It dissolves to a clear solution in water, remaining 
jlfear even in the cold.. A 2-3 per cent, solution will stand 
vn egual addition of any organic acid, such us formic acid or 
icetic acid, and does not form anyeliine soaps even with 
,he hardest witter; in fact it redissolves a,ny ready-formed 
inie soaps present. Moreover, it will stand the addition of 
1 certain amount of dissolved splits, like magnesium sulphate 
or magnesium chloriiK:. Added to hawking liquor it reduces 
the time required for bowking by about one-half, whether in . 
tn open or closed kier, and with loose material, yarn or piece 
goods. The above preparation iS put* on the rnarket by L. 
Blumer, Zwickau. • ‘ ' 

It is well known that certain fatty mattem, seftening ad¬ 
juncts and mineral oils are very difficult to eliminate from « 
woollen fabrics; and for this purpose Iso soap is very useful, 
owing to its double capacity of forming an ernulsiqn with 
other oils, fats and mineral oils, and of not combining ivith 
lime to form insoluble hard soaps. As an adjunct to the 
usual soap baths it adts as a cleanaing agent which imparts - 
mildness of tejctufe to the wool during scouring and milling. 

According to H. 0. Bradford, the following preparation is * 
useful for cleaning oarpetg,*aB a detergent, and also for clean¬ 
ing kitchen utensils, in addition to which it possesses thp ad¬ 
vantage ofrbeing uninflammable and readily saleable^: Soap 
solution 120 o.o., 10 per oenff. ammonia 60 o.o., gasoline 120 
P.O., clfloraforin 20 c.c., potassium niirate 10 grms., oii of 
wintergreefi 10 c.c., and distilled water 1,000 c.c. 



^UNDHV NEW DBTEROENTS. 159 

The^iotasaium nitrate is dissolved in a little water. The 
nnmo*ia is added Jo the soap solution, tUe, ehlorotorm, 
wintergreen oil and gasoline being, run in in succession; and 
ihe^wo liquidg are mixed fty agitation, an^ihade up Jo 1 litre 
with water. The wintergreen oil is used for its scent, and 
nay be rejflaced by any other perfume desired.* • 

The soap solution is,pfepared from: Olite oil 6t) c.*, 
saustic potash 12 grms., and sufficient alcohol and water, in 
tqual portions, to make the total volui»e up to 1,000 oio. 

The oil is placed in a dish, and Jo it are iidded 30 e.o.*ot 
klcohol and the potash diaso^v’ed in 30 c.c. of water, the ^hole 
jeing heated on the“ veiter bath until the oil is completely 
laponified. This result is accomplished when a sample is 
ound to dissolve to a cksar solution in water. After cooligg 
the mass, 500 c.c. of alcohol'are added, with enough water to 
nake 1 litre. The a^i^tion of 45 grn*i. of camphor and 15 
! c. of oil of laveq^ei'will give an excellent liniment. 

A useful appai^tus for removing stains has been introduced 
ly Schwarzkopf, of B9ilin,A!onsisting of several layers of ab- 
lorbent Material, in the centre of which are embedded a 
aumber of lod^ of a soluble detergent preparation, arranged 
n such a manner that the edges of the rods and envelope to¬ 
gether constitute a rubbing surface. The whole is surrounded 
by a metal sheath. On dipping the rubbing surface in a sol- 
renj liquid (water, alcohol, ether, etc.) the latter is absorbed 
by the material, so that the embedded preparation is partly 
iissolvod, and is transferred to the tfeat of the stain by the 
act of Inibbing. 
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Hiunniers detei^ent liquid, 156. 

■9 

IvoUY bleaching, 46, 67. 
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Erudite, 59. ' 

Eureka washing iwwdcr, 152. 


.Iaubkut’s 'sonipresspcl sodium perox* 
idc, 13. 

.lute bleaching, 9, 44, 61. 


Fabuics, behaviour of, in presence ot 
'cheiuieal reagents, 118. 

— dischargin'^ oolbnr from, 38. 
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Feathers, bleaching, 22, 04. 

Forster atid MHIler, observations of, 

Formaldebydft hydrosulphite, 39, 40, 


Kblijsku apparatus, 85, 99. 
Kier, bViicoing, 15, 17'' 
Klein’f detergent soap, 1.53. 

lAVADCfcas a detergent, 149. 
Leather, bleaching, 9, 37. diJ. 
Linen, bleachiiig, 8, 61. 


Oaobdow bleaching process, 21. j 

Glue, bleaching, 70. 

Gruner’s washing powder, 152. 

Haas and Oettel electrolytic bleach, 
the, 85-91. 

Htur, bleaching, 67. 

Henkel’s porsil, 157. 

Hexol, as a detergent, 150. 

Horn, bleaching, 67. 

Hydrogen peroxide as a detergent, 48, 

_bleaching cotton with, 60. 

__ feathers with, 64. 

_mto with, 61. 

_— leather with, 66. 

_- linen with, 61. 

__— silk with, 57. 

_sponge vdth, 68. 

_straw with, 68. 

__ vitfietaole fibres with, 62. 

__ wool with, 55. 

_and coloured fabrics, 142 

_orystalUne, 60. 

_ - decomposition of, 52. 

— — preparation of, 48. 

' _ — punt*' of, 52. 

— — reagent for, 58. 

_reduction with, 113. 

__- solutions, commercial, 51. 

_i- instability of, 63. 

_jt'operties of, 51. 
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Manila hemp, bleaching 36. 

Merck’s sodiumiperborate, 26, 27. 
[Mf-ster Jiucius and Eruning’s stable 
1 hydrosnlpliite compounds, W. ^ 
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Novol as a iletergent, 160. 

Oils, bleaching, 70. * 

Oxygenol and dyed fabrics, 145. 

— as a detergent, 144. 

(honal as a detergent, 152. 

Ozone, bleachii^ with, 8, 82. 

— generators, 29. 

— production of, 29, 31. 

— properties of, 81. 

Ozonite as a detergent,'*151. 

Paltzow’s detergent som). 154. 
Paraffin, bleaching, 70. H. 

1 P«ate, detergent, 157. 

! Perborates, 4,24. 

Parboraz, 25, 26. 

Peroxides, production of, 21. 

Persil, 167. 

PhoU^aphor’s ink, 156. 

Potasuuni cyanide, 165. 

permanganate, bleaching with, 3 
42,44.18*1 - 

QaiLLOU as a detergent, 162. 
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Schuokort electrolytic plant, SS-97- 
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fSiemeti and Kalske electrolytic hieacli- 
ing plant, ID6-109. • 

Silk baching, 5,19, 20, 23, 42, 57. 
Shoddy, discharging colour from. 38. 
Skins, bleaching, 45. 

^ap, achiniu, 151. 

— benzine, 122. 

— bleuclnng, 70, 71. 

— detei^eut, 153, 1.54. 

-liberatiag oxygen, 

Boda, bleacliiug, 74. % 
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—• chloride ele^'trolysed, 82. 
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82, 186. 

— hydrosulpliik, 

— percarljonate, 5. 

— perborates, 25, 21^ 

-testing, 28. - 

~ peroxide, jl, 13' 

-dissolving, 11. 


tic aeo^nposiu 
k,^3:i, 39^^ 


b'odium peroxide as a detei^ent, 146. 

— — in washing powder, 

-soap, 147*^ I 

Sponges, bleacliiug wAh hydrogeu per- 

68 . / 

Stains, rdluo^^, IIW, 136.y 
Sternberg's dotegentoil, Ibl. 

Straw, bleaching, 9. 36, 46, 63. 

Sulphur dioxhhi bleaching with, 33. 

—redmjing eff^t of, 13>. 

» * 

TiiiKH^y, Miog and (Jo.’s bleaching 
process, 35. 

Tbii'S-Herzig bleaching process, 6. 
riiOitipaou’H iiuprovcii bleadliing pro- 
ces.s, 7. ^ 

Voi.DMaTBU for bleaching liquo^ 110. 

Wahhino jiowder, 152.% 

Wax, bleaching, ^0, 71. 

Weiss’s benzine wa.shiug preparation, 
150. 

Wolzeiidorir.s achhiin soap, 154. 

Wool, Ideachuig, 42. 

- ■ — agents for, 3, 

■ - - wfth hydrosulphurous acid, 33. 
• -- with hydrogen peroxide, 65. 
Woollen and half-wool goods, bleoch- 
I ing 17, 18. 
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! Zinc hydrosulphite, 3941. 
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